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ORIGINAL ARTICLES 

OPEN-AIR TREATMENT OF PNUEKIONIA AND ANEMIA IN 

CHILDREN.^ 

By Rowland G. Freeman, M.D., 

NEW YORK. 

The importance of fresh air in the treatment of certain diseases 
is now well established. The best results from fresh-air treatment 
are obtained when the air is cold, when it is freely moving in an 
open space, and when the individual is kept in it twenty-four hours 
a day. 

Little children tolerate poorly the stagnant air of most American 
houses in winter, and while inappropriate food is perhaps the most 
important cause of sickness in children, housing in winter is a close 
second. Severe cases of rachitis develop only in winter and in 
climates where babies are kept housed, and they develop under 
these conditions no matter what the food; and children of an 
ancestry from tropical climates suffer more from the housing than 
others, notably negroes and Italians. 

Between the close, stagnant, indoor air that induces rachitis 
and pneumonia and the free-flowing, outdoor air there are many 
gradations due to methods of ventilation. The scientific forced 
ventilation which is interfered with by the opening of windows 
is expensive, occupies much space, and is usually inefficient. Open 
windows give a freshness to the air of a room that is never attained 
by scientific forced ventilation. The fear of a draught has been 

1 Road before the Association of American Physicians, WashinKton, D. C., May 
12 , 1915 . 
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deeply impressed on all the last generation and mahy of the present, 
ioo much access of air for comfort is best avoided’ bv cheesc-clotli 

aTu by Henry Hun in the 

^bany Children’s Hospital, and are today more satisfactory, I 
believe, than the patent ventilators made to place under an elevated 
window sash. In Dr. Hun’s Hospital each vdndow had two sets of 
sash, one pair carrying glass and the other cheese-cloth. The 
windows were usuallj' kept open, the air entering freely through 
the cheese-cloth sash. These wards were always fresh and’ free from 
hospital odors, and the children in this institution did wonderfully 
well. lATiile tins method gives one perhaps the best indoor air 
for those requiring warm, still air, one may obtain far better results 
in the cold, fresh, outdoor air in winter. 

It has long been an accepted fact among certain specialists in 
diseases of children that exposure to fresh, cold, moving air 
stimulates the circulation, puts color in the cheeks, increases the 
vigor of the body, the appetite, and the assimilation of food. While 
this has been applied particularly to children sick with a limited 
range of illness, especially pneumonia and tuberculosis, equally 
good results are derived from the use of this outdoor fresh-air 
treatment in bronchitis, anemia, chorea, marasmus, and measles 
as well as in all children lacking in vigor but with no tangible 
disease. 

An excellent explanation of the action of this fresh air on the body 
functions was made by Howland and Hooblcr, who published the 
results of a series of experiments on children with pneumonia and 
tuberculosis at Bellevue Hospital, when they reported that they 
found a marked increase in blood-prcssiire from putting the children 
outdoors and an equal diminution in blood-pressure when the 
children ivere returned to the closed wards of the liospital. This 
seemed so rational an explanation that it was generally accepted 
and hardly seemed to need confirmation, but although several 
years haAm elapsed, no confirmation of these results has been pub- 
lished so far as I know. 

la work done under the writer's s\ipervision at the New York 
Foundling Hospital and at the New York Nursery and Child’s 
Hospital by Dr. Schloss no corroboration of these results eouid be 
obtained, while at The Roosevelt Hospital, Dr. Hartshorn has carried 
out a considerable scries of blood-pressure experiments, with no 
constant results. We arc thus unable to confirm the results of 

Howland and Hooblcr. , , . 

While some cbildren have shown a considerable increase in 
blood-pre-ssure on being put oiitdoons, others have sliown no increase, 
while on the other lianci, there has been no constant ball of blood- 
pressure noted in returning the cliildrcn to tlic ward. In fact, vc 
find that the blood-pressure, on the average, is no higher oiit-lonrs 
than in the ward. 
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Pneumonia of infancy is a disease of housing. It has little 
tendency to develop in summer and is rarely found in winter in 
children that are kept in the open air. While for the cure of the 
disease an agent that' is more efficient than any drug or serum or 
vaccine that is available at present is the freely moving outdoor 
air, and bronchitis and croup are no contra-indication to the use of 
this method of cure. A laboratory worker, Dr. A. W. Williams, 
after reviewing the various methods of treating pneumonia in the 
Monthly Bnlldin of the New York City Board of Health, closes 
her article as follows: “Hygienic treatment, in which absolute 
rest and free exposure to the outdoor air is the main reliance, seems 
of late years to have greatly reduced the death-rate, and, until 
specific therapy is upon a sure footing, will remain the method of 
choice vuth most clinicians.” 

I have been able to carry on some interesting experiments in 
fresh-air treatment in The Roosevelt Hospital. 

The jMedical Pediatric Division of The Roosevelt Hospital con- 
sists now of a ward of eight beds, a quarantine ward of four beds, 
and a roof, partly covered by a shed and enclosed on the north, east, 
and west sides, with seven beds. They all are on the same floor and 
adjacent to each other, an arrangement that lends itself well to 
fresh-air treatment. 

The bedsteads are painted with white enamel, which is not 
injured by dampness or wet, and are thus well adapted for this 
purpose. Ample bedclothes are provided for use in cold weather, 
as well as sufficient appliances, such as hot-water bags or heaters 
to keep the extremities warrh. Mitts may be needed on the hands, 
while in very cold weather a cap for the head is desirable. The 
children are kept on the roof, not for a few hours each fine day, but 
day and night during all weather. Care is taken, particularly by 
feeling the feet, to see that the children are comfortably warm; 
they are brought into the wards only to be changed, bathed, or 
dressed. 

. An advantage of such outdoor treatment is the marked lessening 
of communicability. We have had cases of measles develop on our 
roof which were followed by no subsequent cases evidently due 
to these cases. This is an experience rarely met with in hospital 
\vards. 

Ten years ago a good deal was written concerning this outdoor 
treatment of hospital cases, particularly by Dr. Northrup, and 
while the results obtained continued satisfactory, this method of 
treatment has gradually fallen into disuse. Moreover, the applica- 
tion of this treatment has usually not been very thorough. A child 
would be kept outdoors a certain number of hours each day, but 
rarely have they been kept outdoors all the time. 

The conditions which have seemed in our service to be most 
benefited by this fresh-air treatment are pneumonia, tuljcrculosis. 



4 


FRKEMAN; RNTimiOXIA AXt) ANFAtIA IX ClliLRkEX 


uneniia, chorea, marasmus, anti convalescents from any disease. 
Kidney and heart cases we have thought best to keej) in the wards, 
although one child that had nearly died with endocarditis and 
pericarditis seemed during convalescence to have been much 
improved by living on the roof in winter, and this was allowed at 
his request, and was apparently much enjoyed by him. 

I wish particularly to emphasize the fact that our wards are kept 
cool and well ventilated, so that anj- comparison between the 
ward and the roof is a comparison between a hiirly open ward and 
a roof-shed. 

The one disease that is most generally accepted as benefited 
by fresh-air treatment is pneumonia. 

The method of treating these cases in The Roosevelt Hospital has 
been to give them an initial dose of castor oil, put them in beds on 
the roof, keep their extremities warm and their bowels open. Very 
few of the cases have received any stimulant or expectorant. In 
some cases when the cough was troublesome a dilute solution of 
tincture of chloride of iron in glycerin or water has been used. 

Before considering our re.sults of treatment of these pneumonias 
it vnll be of advantage to arrive at some idea of the mortality of 
pneumonia in children. Osier states that the mortality from 
bronchopnuemonia in children is 50 per cent. Holt gives a mortality 
of 5 per cent, for lobar pneumonia, but from broncho])neumonia 
in private practice from 10 to 20 per cent.; in uncomplicated 
bronchopneumonia in institution children of 50 per cent, and in 
complicated pneumonia of from SO to 100 per cent., while classifying 
them by age he gives as the mortality of 340 cases during the first 
year, 66 per cent.; second year, 55 per cent.; third year, 33 per 
cent.; fourth year, 16 per cent. The mortality of the last 42 cases 
of lobar pneumonia at the New York Nursery and Child’s Hospital, 
where conditions are very good, was 19 per cent., while that of the 
last 221 cases of bronchopneumonia was 33 per cent. In the New 
York Foundling Hospital, where the children are mostly under 
three years of age, the last 114 cases of lobar pneumonia .showed a 
mortality of 32 per cent., while the last 736 cases of broncho- 
pneumonia gave a mortality of 51 per cent. Of the last lOS cases 
of pneumonia treated at the Pediatric Service at The Roosevelt 
Hospital 21 were discharged as improved or unimproved, leaving S7 
that remained to the termination of the disease. Of these 87 cases 
25 were lobar pneumonia and 62 were bronchopneumonia. Of 
the 25 cases of lobar pneumonia three died, giving a mortality of 
12 per cent., while of the 02 ca.scs of bronchopneumonia 16 died, 
giving a mortality of 21 per cent. 

]\Iany of these cases Avere complicated: one turned out at autopsy 
to be tuberculosis, and in others death really was precipitattal by 
other diseases. lYrhaps the best c-stimate of our results is obtained 
by considering our uncomplicated cases of pneumonia: J he 21 
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cases of uncomplicated lobar pneumonia showed one death in a 
child of six months, giving a mortality of 4.7 per cent., while the 
31 cases of uncomplicated bronchopneumonia showed only one 
death in a cliild of nine months, giving a mortality of 3.3 per cent. 

These uncomplicated cases of bronchopneumonia ran an average 
course after admission of seven days, and the cases of uncomplicated 
lobar pneumonia ran an average course after admission of three 
days. 

One case of particular interest was that of a colored boy, aged 
five years, wlio came into the hospital with typhoid fever. He ran 
the ordinary four weeks’ fever, followed by a relapse of two weeks, 
at tile end of wliicli time, after Jiaving been in the ward eight weeks, 
he dcu'cloped pneumonia and was immediately put on the roof. 
The pneumonia involved first the right upper lobe, then the left 
lower and the right middle lobe. The breathing was bronchial 
on the right side, and soon we found developing on our Rdntgen-ray 
plates two cavities in the right middle lobe. These became larger, 
the sputum became foul, and physical signs of these cavites de- 
A-eloped. 'Idle boy was desperately sick for a long time, but was 
finally dischargcrl eighteen weeks after admission, with a practically 
normal temperature. He has since made a good recovery and has 
been at school during the past winter. This boy would, I believe, 
have certainly died if he had not been put on the roof. 

Recently he has been returned to our ward with signs of con- 
solidation over the right middle lobe, with a Roentgen-ray plate 
that shows the jiresence of the old cavities with consolidation in the 
neighliorhood, and areas that are fairly typical of tuberculosis. 
He was running a moderate temperature, with marked remissions, 
and was vomiting, on admission. During the days he has been on 
the roof his temperature has become more moderate, he has stopped 
vomiting, his appetite has improved, and his last roentgenogram 
shows a marked clearing of the areas of consolidation in his lungs. 

Perhaps our most interesting results of the roof treatment have 
been in the cases of abnormal conditions of the blood. One simple 
anemia made a wonderfully speedy* recovery, with little medicine 
and roof treatment. 

A poorly nourished child, aged thirteen months, came to our 
service running a considerable temperature of from 101° to 103°, 
with bronchitis, gastro-enteritis, and a marked simple anemia. 
The hemoglobin was only 22 per cent.; red cells, 2,840,000; white 
cells, 7700. There was moderate poikilocytosis and anisocytosis 
(Chart I). 

This child was given seven drops of syrup of iodide of iron three 
times daily in addition to the treatment on the roof. The im- 
provement was very rapid, the temperature in a week having reached 
normal, while in four weeks from admission the hemoglobin was 
45 per cent., and the red cells 5,030,000. The weight had increased 
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one pound. Tlie respirations had fallen from 38 to 29. The pulse 
had dropped from 136 to 100. The rapid improvement of this 
child IS well shown on Chart I. 

A verw marked case of von Jaksch’s anemia occurred in a colored 
child, a I orto Rican, aged three j’cars. The child complained 



of fever ami headache, had a large spleen, and ran a temjiorature 
of 102° for ten days after admission. She was put on the roof and 
was given no medicine e.\-cepting such as might have been necessary 
to keep her bowels open. Her blood count on admission was: 
llcinoblogin, 17.5 per cent.; red blood cells, l,3CS,0f,10; index, 
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0.77; white blood cells, 41,000; polyimclears, 74 per cent, ; lymplio- 
cytes, 20 per cent.; niegaloblasts, 10; anisocytosis and poildloX 
cytosis. The blood count showed a markedly typical von Jaksch’s 
anemia condition. 

Eight days later the blood had improved, as shown on Chart 11. 
The next week showed still further unprovement, the normoblasts 
and megaloblasts having nearly disappeared, while on April 29 
the child was so well that she was discharged, the spleen, however, 
remaining large. 

Six weeks later the child returned with pneumonia, the blood, 
however, being much the same as when the child was discharged, 
showing none of the changes characteristic of von Jaksch’s anemia. 
The child made a recovery on the roof from pneumonia and was 
not seen again until last January, when she came in with the fol- 
lowing blood count: Hemoglobin, 25 per cent.; red blood cells, 
1,600,000; index, 1.1; white blood cells, 50,000; polynuclears, 70 per 
cent.; lymphocytes, 27 per cent.; myelocytes, 3 per cent.; normo- 
blasts, 48; megaloblasts, 18. Anisocytosis and poikilocytosis. Red 
blood cells: largest, 12.6 m.; smallest, 2.1 m. 

The spleen remained about the same size. Normoblasts and 
megaloblasts were present in considerable numbers, and there 
was a considerable increase in the number of white cells and a 
diminution in the red cells. 

One week on the roof almost eliminated the normoblasts and 
megaloblasts and brought the white cells down to normal. At that 
time it occurred to me that the improvement in the child’s condition 
might not be due to the roof treatment but might be due simply 
to hospital care. Therefore on January 20 the child was put in 
the ward. The temperature immediately began to rise, and al- 
though we had contemplated leaving the baby in the ward for a 
week, on the sixth day the child was doing so badly it was felt that 
it was not fair to leave her there any longer, and she was taken 
to the balcony. At that time the blood had changed as follows: 
Hernoglobin, /33 per cent.; red blood cells, 1,600,000; index, 1.2; 
white blood cells, 17,400; polynuclears, 60 per cent.; lymphocytes, 
32 per cent.; myelocytes, 8 per cent.; megaloblasts, 4. 

After a week on the balcony' there was a marked improvement 
in the blood count, as indicated below: Hemoglobin, 36 per cent.; 
red blood cells, 2,400,000; index, 0.9; white blood cells, 14,400; 
polynuclears, 56 per Cent.,; lymphocytes, 35 per cent.; myelocytes, 
0; normoblasts, 2; megaloblasts, 1. 

During this time the child’s temperature returned to normal, 
but, unfortrmately, she showed gonococci in a vagmal smear and 
had to be transferred. 

Chart II shows well the approach to normal of the abnormal 
condition of the blood as well as the lowering of the temperature 
while on the roof; the return toward the original condition on 
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admission during the six days in the ward, and the subsequent 
improvement on the roof. 

A third eliild, aged four years, of French and German parentage, 
a case of leukemia, gave a history of cough for four months, swelling 


CHART NO. II 

TEMPERATURE AND RESULTS OF BLOOD EXAMINATIONS IN A 
CASE OF VON JAKSCH’S ANEMIA. 
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of the neck for four weeks, dy.spnca. constipation, pains in legs and 
arms, anorexia, and fever for a few days. lie had dy.sentcry u-hen 
six rnontlis old. His complexion Iiad alway.s l>cen yellow. 

Pliy.sica! examination showed a fairly weI!-<leveioj)ed Ixiy, 
with skin so dark as to suggest mulatto blood. He was e\ iden{ly 
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anemic and looked sick. There was slight dyspnea, with inspira- 
tory stridor and slight cough. The tongue was moist and clear. 
The teeth were decayed. There was a general enlargement of the\^ 
lymph glands all over the body. The i^arotid and submaxillary \ 
glands were markedly enlarged but not tender, while large masses 
of lymph nodes filled up the neck. Large groups of lymph nodes 
were in both axillse, extending out over the anterior chest wall. 
The epitrochlears were felt, and the inguinal glands were markedly 
enlarged. The chest showed a diminished excursion on the left 



Pig. 1. — The child with leukemia, showing lymph-node enlargement indicating the 
lower border of the liver as well as the outline of the spleen. 


side. There was on the same side some dulness, with, however, a 
rather tympanitic note over the scapula. There were a few moist 
rales on this side, with diminished breathing of a somewhat bronchial 
type. The abdomen was large, showing a markedly enlarged 
liver and spleen, as indicated in the sketch (Fig. 1), the spleen 
extending seven and one-half inches below the free border of the 
ribs in the mammary line and one and one-quarter inches to the 
right of the midline at the navel. 

The blood count showed: hemoglobin, 30 per cent.; red blood 
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cells, 2 , 000 , 000 ; Avliite blood cells, 158 , 400 ; iieutrophiles, 2 per 
cent.; basopliilcs, 1 per cent; small lymphoc.nes, 5 per cent.; 
large lympliocytes, 90 per cent.; turik irritation, 2 per cent.; aniso- 
cytosis and poikilocytosis. 


CHART NO. Ul 

TEMPERATURE AND RESULTS OF BLOOD EXAMINATIONS 
IN A CASE OF LEUKEMIA. 
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This child was placed on the roof where, as may be seen byVjh&rt 
III, the white cells dropped in twenty-four hours from 158,4& to 
15,000. The general appearance improved and the child began 
to get color in his cheeks. Each Roengten-ray plate showed further 



Fig. 2. — Leukemia case on admission, showing size of spleen and shadow in 

left lung. 


clearing up of the pneumonia and physical examination showed a 
diminution in the size of the spleen, so that on the thirteenth day 
after admission all the lymph nodes as well as the salivary glands 
having diminished in size, the spleen having contracted from seven 
and one-half to four and one-half inches below the free border of the 
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ribs and no longer coming forward to the median line, a considerable 
portion of pneumonia having cleared up, as shown by the Boentgcn- 
rn) s, and the blood having a normal number of leukocytes and being 
improved in other respects, the child was put in the ward. In this 
ward during a considerable part of the time that the child was in 



I.cukciiiia aftiT Iwclvc thiys iin tlio rool, .'.hnwiiiK cliniinulidti in ■‘liadoiv 

niadp liy left lung and diniiiiulion in sijo of aplwn. 


it. the window.s at both end.s were open ami it was always well 
ventilatcfl. 

At the end of four days in the ward the lymph node.s were as 
large as they were on admis.sion. 'J’he spleen luni again extended 
beyond the median line, and to seven and one-half inches below 
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the free border of the ribs. The leiikoeytes, which had been daily 
increasing, had reached again 90,000, so that it seemed unfair to 
keep the child longer under these conditions, and he was again 
removed to the roof. Fig. 3 shows well the diminution in the 
shadow made by the left lung and the diminution in size of the 



Fig. 4. — Disastrous effect on leukemia case of only four days in a well-ventilated ward. 


spleen after the patient had been on the, roof twelve days, while 
Fig. 4 shows the disastrous effect of only four days in a well- 
ventilated ward. 

It is, of course, evident that three cases of sickness associated 
with abnormal conditions of the blood are not sufficient for drawing 
any conclusions, but in at least two of these cases it does seem as 
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if a fairly reliable demonstration of the influence of fresh air alone 
had been made. 

Smr.MAKY. Treatment of children in an open-air shed in winter 
incrcjises their vitality and resistance to disease more powcrfullv 
than medicines. 

Pneumonias run a short course and show a very low mortality 
Certain abnormal conditions of the blood will rapidly improve 
with little or no medical treatment. 


A PRELDVUNAIIY REPORT ON PNEUMONIA IN CHILDREN, 
WITH SPECIAL REFERENCE TO ITS EPIDEMIOLOGY.^ 

By Godfrey R. Pesek, M.D., Sc.D., 

I’liOFKWPOl! OK DISnASiKS OK CniLDnF.N’, N'KW YOHK POST-OnADIUTE MEOICAI, HCIIOOI.; 

I’liorusson of rr.oiATitic.s, xjn'ut.ufitv of vEn.MOST colekue of siedici.vk. 

AND 

■Marsiiald C. Pease, 

ADJUNCT VliOrEirHOR OT rEOlATiaCS, .VI;U' YOUK rOST-OUADUATE MEDICAL liCIIOOL. 

The importance of pneumonia as a cause of death is hardly to 
1)0 exaggerated. According to the United States census of 1000, 
pneumonia accounts for .3 per cent, of all diseases, with a mortality 
rate of O.G per cent., or of 12.7 per cent, if only medical cnscs are 
considered. It averages not less than 1.5 to 2.3 deaths per 1000 
jjcrsons living. If pneumonia may be called the “ old man’s friend,” 
it is just as certainly the enemy of youth, and especially of infancy. 
During early life tlio most common seat of organic disease is tlic lung, 
and some form of pneumonia is a large — perhaps the largc.st — 
factor at the present time in infant mortality. It is porhap.s the 
only infectious disease in which the etiological cause .supposedly i.s 
well undcEstood whose ineidcuec and rate have not been alTected by 
such knowledge. 

It is a matter of rejjroach to tiic profes.sion lliat one hutidred 
years of progress and varied methods of i)reventiou ami treatment 
iiavc not affected the mortalily rate of jmeumonia in either adults 
or children. 

The importance of pneumonia a.s a disease of infancy is well 
illustrated from the following mortality table of 1000 cases, which 
covers a period of the last nine years in the Babies’ Ward.s of the 
New York Post-Graduate Hospital. The children were all under 
six years of age. 


! Rf :»r! .Yt thf .Vnmiul Mictin^of tUf Ani'-rir.in Fodiutric SocUdy. Miiy, IDIS- 
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TABLE I.— 1000 CASES OF PNEUMONIA FROM THE BABIES’ WARDS 
OF THE NEW YORK POST-GRADUATE HOSPITAL. 


Cm-od 

. . . . 513 

Per cent. 

51.3 

Dead 

. , . . 343 

34.3 

Improved 

. . . . G2 

6.2 

Unimproved 

. . . . 15 

1.5 

Termination not known . 

. . . . 4 

0.4 

Transferred 

. . . . G3 ■ 

0.3 

Tot.al 

. . . . 1000 ■ 

100.0 


That this mortality rate is not excessive is shown by a death 
rate of 33.1 per cent, obtained from a series of 410 cases collected 
by Holt.2 Holt’s series included 223 cases of bronchopneumonia 
and 187 cases of lobar pneumonia in children. The age incident is 
apparently about the same in the two series. Pneumonias secondary 
to infectious diseases, such as whooping cough, measles, etc., are 
not included in either group of cases. 

Pfaundler has made the observation that children are ill of 
nutritional disturbances, but that they die of infection. The 
truth of that statement is supported by 84 of our cases of pneumonia, 
which were frankly secondary to other disturbances, with a mortal- 
ity rate of 52 per cent. Of these 84 cases, 24 occurred as a compli- 
cation of malnutrition, rickets, and enteritis, with a death rate of 
62.5 per cent. 

From the clinical stand-point, pneumonia seems naturally to fall 
into two groups, namely, (1) bronchopneumonia, and (2) lobar 
pneumonia. The differentiation between the two types is important 
from the stand-point of prognosis, of treatment, and of prevention, 
and undoubtedly could and should be made more frequently. 
It is proposed tentatively to prove that the two conditions of 
bronchopneumonia and lobar pneumonia are not identical either 
pathologically or bacteriologically. 

Bronchopneumonia undoubtedly occurs as a primary condition, 
but most frequently is secondary to other diseases, such as bron- 
chitis or a moderate or severe intestinal disturbance. A large 
percentage of the cases in children occur during the first two years 
of life, though it may occasionally be met with at any age. Of 415 
cases treated in the Babies’ Wards of the Post-Graduate Hospital 
during the first three years of life, 41 per cent. died. In the fol- 
lowing table it will be noted that the number of cases of broncho- 
pneumonia rapidly diminishes after the second year, so that in this 
series of 1000 cases, of which 445 were bronchopneumonia, there 
are only 31 cases of bronchopneumonia between the ages of four 
and six years. In other words, of 445 cases of bronchopneumonia, 
414 were infections of the first three years of life, and more than 
half of all the cases in this group occurred during the first year. 

2 Diseases of Infancy and Childhood, Gth cd., pp. 515-535. 
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DurinK the 1st ycer 
2d year 
“ 3d .\-c.'ir 

“ -Itli year 

“ .atli year 

“ Gtli year 


TABLE II. 

l*o>t-cradaate c:L?rn. 

Alort.ality. 
CajoT-. per 

. ' . 226 52.2 

. . 155 29.0 

. - 33 24.2 

. . 13 0.0 

. . 13 0.0 

. . 5 0.0 


Holt’s ra-e-r. 

Mortality. 
Ca.-ies. per rent. 

202 06.0 

102 .55.0 

33 33.0 

6 16.0 

3 0.0 


Of the. lobar pneumonia cases there were 227, and tliey are fairly 
evenly distributed throughout the first six years, though the first 
and second years include more than half the total numlW. It will 
be noted that the mortality rate is distinctly lower than for broncho- 
pneumonia, being for the entire six years 2S.1 per cent. If the first 
two years of high mortality are eliminated the death rate falls to 
10.8 per cent. 

In the following table is seen the incident of mortality by age in 
227 cases of lobar pneumonia studied ; 


TABLE III.— LOBAR PNEUMONIA. 




Mortality, 


Ci.-w. 

prr c<’rit. 

n\innR 1st year .... 

. . . . 75 

40.2 

“ 2(i year .... 

.... 07 

34.0 

“ 3ct yo.'ir .... 

.... 3J 

12.!) 

“ -nil ye.ar .... 

. . . . 25 

16.0 

“ 5tli year .... 

. . . , 21 

0.0. 

“ 6th year .... 

. . . . 14 

0.7 


Judging from this scries of iOOO eases of pneumonia, empyema 
is not a frequent complication. In all there were 41 cases, or 4.1 
per cent., of empyema, of which o followed bronchopneumonia, 
the other occurring as a comjilication of loiiar ])neumonia. 

Pathologically, it is questionable whether empyema ever occurs 
in a true case of bronchopneumonia. Wollstein and I\Ieltzer,’'’ 
in experimental bronchopneumonia on dog.s, by means of intrabron- 
chia! insufflation, found practically conqilete absence of pleurisy 
in 20 experiments, while in true lobar ])ncumonia there was always 
a definite pleurisy even in non-fatal cases. Consequently, there 
must be some questioning of the .o cases in this series Avhich api)ear 
as a complication of bronchopneumonia. A few cases of einj)yema 
due to strciitoeoecus have been reported, but the only case which 
has come directly under our observation was one of vStrei)tococctis 
hemoliticus, occurring as a complication of an undoui»ted lobar 
imennionia due to the pneumococcus. 

It should be added that the.-=e 41 cases include only those ernp.y- 
emas which occurred as a complication of a i)ncumonia treated in 
the Avnrds. and con.<e(juently have no relation to the total number 
of emji.vcinas admitted to the lio.spital. 

^ Joiir. nU-. xvi, Ii’ii. 
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In ji study of groups of pneumonia by months it may be easily 
shown that the mortality rate at certain times is unusually high, 
as, for instance, during January and February of 1915. The large 
number of cases which were fatally ill during these months, which 
was much higher than for corresponding months of other years — 
in fact, was the inspiration for the special bacteriological study — 
the results of which are detailed in this paper. 

The most obvious explanation for the variation of the mortality 
rate of pneumonia from year to year and from month to month is 
found in a difference in the virulence of the pneumococcus, a highly 
virulent organism resulting in many deaths and extraordinary severe 
pneumonias; an organism of low virulence, on the other hand, giving 
an infection in which recovery is the more common outcome. 

Opposed to the argument that pneumonia arises when organisms 
of increased virulence reach the lung is the fact that pneumonia 
rarely occurs in epidemics. A few such epidemics, however, have 
been described, the most widely advertised of which occurred in 
Panama during the first year of the American occupation, and the 
one in South Africa, which reached such proportions as to seriously 
menace the working of tlie mines. Curschmann^ describes an 
epidemic which was supposed to be due to influenza, in which cul- 
tures showed, in 49 cases, pneumococci in almost pure culture. 
The organisms were highly virulent for mice, and presented other 
characteristics of pneumococci. Leeds® describes another such 
epidemic in which a most careful search for the influenza bacillus was 
completely negative and the infecting organism was unquestionably 
the pneumococcus. A careful scrutiny of our cases fails to reveal 
any evidence of an epidemic or even of a house infection. In 50 
cases very carefully studied from all stand-points there is only 1 
case in which the pneumococcus was apparently transmitted from 
a twin sister, and in this instance the type was that of a broncho- 
pneumonia. 

Cole,® following the method of Lamar and Meltzer, of bronchial 
insufflation with broth cultures of various strains of pneumococci, 
has been able to prove that in rabbits, at least, the production of 
lobar pneumonia is somewhat dependent on the race of organisms 
used. A pneumococcus having a very slight virulence maj'^ end in 
a recovery of the animal without lung lesions, while if the organism 
is too virulent the animal quickly succumbs to a septicemia, and 
at necropsy shows only a congestion and edema of the lungs. 
Lamar and Meltzer'^ Avere the first to regularly produce a lobar pneu- 
monia in animals, though Wadsworth,® eight years earlier, by 

•• Miinch. med. Wchnschr., 1909, ivi, 377. 

6 Ztsclir. f. Hyg. u. Infectionskrankh., 1912, Ixxi, 3. 

Arch. Int. Med., 1914, xiv, 8. 

7 Jour. Exper. Med., 1912, xv, 133. 

8 Ameh. Joun. Med. Sci., 1904, cxxvii, 851. 
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carefully balancing the general resistance of the animal with the 
virulence of the race of pneumococci employed, and by injecting 
the org.'inism intratracheally, produced in a series of rabbits a 
dihuse exudative inflammation like the acute lobar })neumonia 
seen in man. 

Wollstein and hlcltzcr by the use of otlier organisms, such as 
streptococcus and _ influenza bacillus, produced on all occasions 
a diffuse lesion which resembled closely that seen in bronchopneu- 
monia. 

An important factor in the production of pneumonia in animals 
is the number of organisms which are used. Even in susceptible 
animals a considerable number of virulent organisms is necessary 
to produce an infection. Gillespie’ carried on some important 
experiments which have a bearing on this problem of why, when a 
considerable number of virulent organisms is injected, there is 
multiplication and infection, while if only a few organisms are 
injected they fail to multiply. It has long been recognized that 
in starting a culture of pneumococci in broth the number of organ- 
isms used depends upon the amount of culture media. For instance, 
an ordinary loopful of pneumococci might be svifficient to start a 
growth in 10 c.c. of bouillon, and result in failure if a liter of bouillon 
were used. Even on serum agar the growth is more rapid and 
profuse if a stab into the culture is made and the smear started 
from this point. If the culture is made in a solid media, one organ- 
ism probably produces a colony. Gillespie was able to show that 
if the inoculation were made on filter paper kept constantly wet by 
bouillon, a growth would occur with an inoculation of as small a 
number of organisms as is required in agar and with a much smaller 
number than is required to inoculate the bouillon. The conclusion 
was drawn that for growth to occur the pneumococcus must change 
the medium immediately surrounding it, and that where diffusion is 
great the local changes cannot be kept sufliciently constant unless 
there is a considerable number of organisms in close proximity. 
This observation has an important bearing on the production of 
pneumonia. It is not considered that in order to produt'e pneu- 
monia any such number of pneumococci must be introduced into 
the infantile being as was necessary to cause a pneumonia in the 
animals experimented upon by Lamar and Meltzer, but it does 
appear to be reasonable to suppose that if by any jjrocess a few 
of the terminal bronchioles are occluded, forming a small closed 
cavity, that pneumococci would be in a situation favorable for their 
multiplication. According to Cole,” extension of the process appar- 
ently takes place, in adult.s, at Icjist, from one lobe to another 
through the bronchi, as the study of large sections through lobes 
with bcitiuning involvement shows. It is common knowledge (hat 


‘Jour. Exj^'r. 1013, xviii, 5S1. 


JjOC, eit. 



PISEK, PEAS15; PNEUMONLV IN CHILDREN 


19 


pneumonia in children in a large number of instances follows 
after a few days of coryza, cough, and not infrequently a bron- 
chitis. It may, well be that conditions of this nature, extending 
along the bronchi, produce a favorable environment for the growth 
of pneumococci, which, as may be seen from the following table, 
are so frequently present in the upper respiratory traet of children. 


TABLE IV.— PLATE CULTURES OF NON-PNEUMONIA CASES SHOWING 
TYPES OF ORGANISMS PRESENT. 
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it << 

<< 4C 

4( <i 

10 mos. 

7 wks. 

1 mos. 


+ + 


+++ 

-f -f- 
+++ 

41 4< 

4 mos. 


+ 


4" 

4-4- 
-f- 4" 

4-4- 

44 44 

44 <4 * ’ 

10 wks. 

45 mos. 

sb 



44 44 

5 wks. 


4- -f' 


Mivlnutrition 

3 mos. 


++ 


+ 

Tertian innlnria 

12 mos. 





Hypertrophied tonsils and anemia 

31 mos. 


+ 


++ 

Acute intestinal toxemia 

25 yr.s. 


4“ 



-t-+ 

Tuberculous peritonitis 

Chronic endocarditis 

RoKuhvtion of diet .... 

24 mos. 

.0 yrs. 

12 mos. 

+ 

“h 

+ + -t" 
+-)-+ 
+++ 


4- 

Rmpycnin 

Pneumonia 

35 yrs. 

4J yrs. 

+ 

-f + 

+++ 

+ 



Uiekets 

IJ yrs. 


“h 


+ 

Otitis media and rickets 

22 mos. 


+ 4- 


-f 

Pycloncphrilis 

Ilospitalisin .... 

24 mos. 


-1-+ 


4 mos. 

++ 

+ 


+ 

Eczema 

155 mos. 


+ + 


+ 

Von .laksch pscudoleukemia . 

3 yrs. 

+ 

+ 

++ 



The table shows the results of plate culture of sputum in blood 
agar. Where necessary the pneumococcus findings were verified 
by inoculation into mice, but, as a rule, the color of the colony, the 
morphology, and the aetion of bile upon the organism served to 
identify it. The specimen was nearly always taken from the upper 
part of the larynx with a bent applicator. In addition to this 
series, in which the lung, with one or two exceptions, was free of 
any known lesion, smears were made from 23 cases of lobar pneu- 
monia in which the sputum was virulent for mice. In all of these 
a Gram-positive diplococcus was found, and in nearly ever case it 
was the predominating organism, with a few scattered streptococci 
and staphylococci. In 10 cases of mild bronchopneumonia, the 
sputum of whieh did seem to be virulent for mice, the predom- 
inating organism was in 5 cases streptococcus; 2 cases each of 
staphylococcus and influenza bacillus; and in 1 case, tuberculosis 
bacilli with other organisms. 

A few pneumococci were found in four of the series of broncho- 
pneumonia studied, and it is possible that if a larger or more char- 
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acteristic specimen found could have been obtained that tlic sputum 
would have been found virulent for mice. 

There were 8 cases of bronchopneumonia in which the sputum 
was virulent for mice, and in all of these a large number of ])ncu- 
moeocci were found in the smears. There were, in addition, how- 
ever, many other organisms, chiefly of the streptococcus and 
staphylococcus groups, so that these infections could be fairly 
labelled as mixed infections. These findings would ex]3lain in a 
measure the difference between a bronchopneumonia and a lobar 
pneumonia — the bronchopneumonia being a mixed infection, or 
an infection chiefly with a single type of organism other than the 
pneumococcus. Fpr this reason the inflammation is peribronchial 
in character and consists primarily of an infiltration of interstitial 
tissue with leukoc^-tes. The exudate into the alveoli is moderate 
and contains little or no fibrin. In lobar pneumonia the inflamma- 
tion is due chiefly or entirely to the pneumococcus and is not 
peribronchial in character, a?id the framework of the lung is free 
of infiltration. The exudate is considerable and contains a large 
amount of fibrin. According to Wollstein and Meltzer, slightly 
virulent or non-virulent pneumococci produce an exudate that 
resembles that of a virulent streptococcus in the small amount of 
fibrin present in the exudate. 

The question naturally arises as to why infection occurs at all. 
It has just been shown that pneumococci Avere found by cultural 
methods in approximately 2 o per cent, of the throats of small 
children examined in a routine manner in our wards (lungs free). 
There is no evidence to .show that the organi.sms normally in the 
throat differ from those which cause pneumonia. ' There is con- 
siderable evidence that different races of pneumococci vary in their 
virulence toward animals. But the fact remains that some of these 
organisms Avhich have little virulence for animals have been recov- 
ered from cases of severe pneumonia. Whether the resistance to 
pneumococci has temporarily been lowered in these patients sick 
with ]mcumonia is a speculative question to which no rc[)Iy has 
apparently been made. It may be believed that the infection is the 
result of a combination of circumstances, such as the natural or 
acquired resistance of the individual, the state of the vitality of the 
individual, local changes in the re.spiratory tract which precede 
the infection, and. finally, the virulence of the organism. 

Dochez and Gillespie," in their important study, have been able 
to .show that the pneumococcus is a family, which, by the extra- 
ordinarily specific methods develoinsl from the sttid.\' of immunity, 
can 1)0 snbdivideil into many raers having varying degrees of 
virulence. They liken their sid)ilivision of the family of imeu- 
inococcus to otluT grosser metluKls of classific,'ition, such as differ- 
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fences in growth or cultural characteristics that are sufficient in 
certain groups of organisms for dift’erentiation. From the etio- 
logical stand-point they do not consider these fine lines of division 
as important, but from that of specific therapy these differences are 
of primary importance. At the Rockefeller Institute, under the 
direction of Dr. Cole, they began in 1910 to use an immune serum 
that was prepared by injecting a horse with a culture of pneumo- 
coccus obtained from Professor Neufeld, the same race he had used 
in the production of his immunized serum. The. protective power 
of this serum for mice was found by Dochez^^ to be effective in only 
about one-half the cases. A biological classification of pneu- 
mococci was then undertaken by Dochez and Gillespie.^® Rabbits 
were immunized to each race of pneumococci, and the protection 
afforded by these different rabbit serums against all other races of 
pneumococci ivas determined. 

A considerable number were found to show cross-protection, that 
is, a serum prepared by injections of one of the number acted on 
all the races of this group. A horse was then immunized to one of 
this group and the serum was called Serum No. 2. In this way the 
pneumococci obtained from all cases of pneumonia were separated 
into four groups. 

Group I contains all those races against which Serum No. 1 is 
effective. 

Group II contains all those races against which Serum No. 2 is 
effective. 

Group III consists of all the organisms of the so-called Pneu- 
mococcus mucosus type. The individual organisms show a volu- 
minous capsule containing medium-sized, closely approximated 
cocci with definitely round ends. They produce a sticky exudate 
in animals and on solid media a moist, transparent mass. 

Group IV includes all the cases against which Serum No. 1 and 
Serum No. 2 are not effective and which from their other proper- 
ties do not belong in Group III. This group seems to consist of 
entirely isolated individuals, the significance of which it is difficult 
to interpret according to Dochez. It may be that this heterogenous 
grbup may be representative of the type of pneumococcus found 
in the normal mouth., 

In our experiments there were obtained eleven strains of pneu- 
mococci from the throats of children having no lung involvement 
all of which belonged in Group IV. In one case pneumococci 
of Group I were obtained before physical examination revealed 
a lobar pneumonia. 

The chief difficulty met with in babies and small children was 
the obtaining of a sufficient specimen for a direct mouse injection. 
The method which was finally adopted was a simple one, con- 

*- Jour. Expcr. Med., 1912, xvi, 080. 

1’ .lour. Amor. Mod. As.sn., 191.3, l.xi, 727. 
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sistijig of a tongue depressor, placed well back on the tongue and 
dow II in tlic throat. Phis method resulted in some gagging and more 
or less coughing, which in most cases brought a plug of mucus up 
into the throat, which was caught on the spatula. While the 
amount obtained was often scanty, only occasionally was it neces- 
sary to take a second or a third specimen. The method used from 
tJiis point closely follows Dr. Cole’s description of the method used 
at the Rockefeller Institute. The sputum was immediately in- 
jected into the peritoneal cavity of the mouse. The pertoneal 
cavity was washed with salt solution as soon as the mouse showed 
symptoms of being severely ill. The cells were thrown down in a 
centrifuge, a suspension of the organisms being thus obtained. 
The agglutination test was at once made with Serum No. 1 and 
Serum No. 2. 

At the same time tliat this was being done a very small amount 
of blood was withdrawn from the heart and smeared across a 
blood-agar plate. In twenty-four hours the t\T>e of colony can he 
studied on the plates and further agglutination or cultural tests 
made. The work was checked by a Gram and a capsule stain 
i^His’s method) and by lysis of the bacteria with bile. In making 
the agglutination tests from the peritoneal washings the amount 
used depended somewhat upon the opacity of the solution containing 
the suspension, and 0.3 c.c. of the scrum was the amount emploj'cd. 

Our final test was always made with an eighteen -hour-old broth 
culture inoculated from typical plate colonics. Equal amounts of 
the broth and serum were employed in the test (as a rule, 0.3 c.c. 
broth culture and 0.3 c.c. of scrum). It was noted that a fairly high 
dilution of the scrum often made it difficult to obtain an agglutina- 
tion; but, as a matter of fact, the organisms seem to have the 
property of remaining suspended in the serum used, even though the 
scrum was not diluted at all. Readings were made raacroscopieally 
at the end of one and two hours at 37° C., and again after standing 
twenty-four hours in the icc-hox. Usually, agglutination was visible 
in fifteen minutes or half an hour, and consisted at first of a fine 
granulation followed by a sinking of clumps which form a thin 
layer on the bottom of the tube that could not be broken up even 
by vigorous shaking. 

The serum for Groups I and II was obtained through the kindness 
of Dr. Cole, at the Rockefeller Institute. Somewhat to our surprise, 
for we expected many of our pneumonias to fall into Group 1\ , our 
cases paralleled quite closely those at the Rockefeller Institute so 
far as groups are conccrucd. Wc obtaincri many more in Group 
II than Dr. Cole’s published results would seem to warrant; but 
in a personal communication, Docliez has told ns tliat he too had 
an unusually largo number of organisms fall into Group II during 
the pnsi winter, 'j'lie following table hricfly sununarizes our 
results; 
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Cases of 
lobar 
pneu- 
monia. 

! 

Cases of 
broncho- 
pneu- 
monia. 

1 

Pri- 

mary. 

! 

Second- 

ary. 

Deaths. 

Cures. 

Total 
number 
of cases. 

Percentage 
in each 
group (cases 
with no 
results not 
included). 

Per cent, 
of mor- 
tality. 

Group I 

9 

2 

9 

2 


10 

11 

22.9 

9 

Group It 

U 

3 

12 

2 


9 

14 

29.3 

3G 

Group 111 

1 

3 

2 

2 


3 

4 

8.3 

25 

Groiip IV 

7 

12 

G 

11 


15 

19 

39. S 

21 

No result 

311 

12 





231 ! 



Total 





■ 


71 

1 

1 


It will be noted that there are 48 cases in which it has been 
possible to determine the group to which the pneumococcus caus- 
ing the infection belongs. Of the 23 cases in which it was not 
possible, for one reason or another, to obtain a pneumococcus 
culture, in at least 3 a positive result would in all probability 
have been obtained with a proper specimen. Empyema occurred 
as a complication in 7 of these cases. With one exception, the 
organism recovered from the empyemas was the pneumococcus, of 
which 2 belonged in Group I, 3 in Group II, and 1 in Group IV. 
The seventh case gave a piu-e culture of Streptococcus hemolyticus. 

Our mortality-rate for the groups, with the exception of Group 
IV, is somewhat lower than in the series published by Cole.^® For 
purposes of comparison, mortality percentages for the two series are 
placed side by side. 

Our series. Cole’s series. 


Group I 9 per cent. 24 per cent. 

Group II ■ . 36 “ 61 “ 

Group HI 25 “ 60 

Group IV 21 “ 7 “ 


The number of cases in both series is as yet insufficient for the 
determination of the absolute mortality rate in each group. ^ As 
our series is based on -children under six years of age, a comparison 
with Cole’s adult cases is obviously unfair. Lobar pneumonia 
decidedly predominated in Groups I and II, while rather more than 
half the cases in our Group IV were clinically bronchopneumonia, 
while the cases dealt with by Dr. Cole are exclusively of the lobar 
type. Moreover, there is an actual difference in the mortality- 
rate in the two series, ours being 23 per cent., as opposed to Dr. 
Cole’s 38 per cent. In all probability this marks another difference 
in the two series, as we used every pneumonia case that came into 
our children’s service, while probably only very ill patients were 
sent to Dr. Cole’s service at the Rockefeller Institute. 

Summary. From a study of a thousand cases we have established 
a mortality-rate for pneumonia of 34.3 per cent. It is admitted that 
this is probably a higher- rate than obtains in private practice 

Two cases sputum taken after all symptoms had disappeared. 

’5 Eight of these wore control cases, having no lung involvement. 

Log. cit. 
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among \velI-t(>do people, but is the average for the mass of city 
(h\ ellers in this locality. Bronchopneumonia is preeminently a dis- 
ease of the first two years of life, and after the third vear is rela- 
tively uncommon. Lobar pneumonia is the type of the disease 
which is present after the third year in practically all cases of 
pneumonia, if those cases which are frankly secondary to some 
other condition, such as one of the infectious diseases^ or where 
the pneumonia occurs as a terminal infection, are omitted. Lobar 
pneumonia per se is a common condition in the first and second 
years of life, being much more frequent than is commonly supposed. 
The infection which is the etiological factor of lobar pneumonia is 
always the pneumococcus, while a bronchopneumonia may be 
due to a number of organisms, such as the streptococcus or the 
influenza bacillus, occurring alone or as a mixed infection. If 
pneumococci are present in bronchopneumonia they are usually 
one of a group of various organisms, or at least are of a low virulence, 
and resemble the organisms commonly found in the mouth. The 
pneumococcus may be divided into four general groups, each being 
made up of many races which are closely related. By the method 
outlined a pure culture of pneumococcus may be obtained and the 
group determination completed in about twenty-four hours from 
any given case of pneumonia. The division of the pneumococcus 
into groups is of the greatest importance from the stand-point of 
treatment. Obviously the treatment of a lobar pneumonia due 
to a pneumococcus of Grouj) II with a serum or vaccine i)rcpared 
from an organism of Group I is a waste of energy and might be 
positively harmful in its efl’ect. 

Pneumonia is the most common, is the most fatal, and is the least 
studied disease that occurs among children. Any work which 
brings new facts relating to its treatment or new possibilities of 
improved methods and prevention is worthy of the careful consid- 
eration of all those who are interested in the welfare of children. 
It is hoped that the division of pneumonia into groups will even- 
tually bring about the treatment by siiecifie sera or vaccines, 
replacing the s\Tnptomatic treatment of today. 


ACUTE CEREBELLAR ATAXIA IN CHILDREN: REPORT OF A 
CASE, WITH RAPID AND COMPLETE RECOVERY. 

By J. P. CnozEu Gmi uim, i\I.D., 

ruofiv^^ou or I’KiiiATnios iv niK r.vivKti.si'n' or rr.v.vKyi.vAViA. 

The condition about to be described ai)pear.s to be au uncommon 
one. bn this account it .seems well to jiut the following case on 
record and to re\-irw the already published ease.s of a similar uiiturc. 
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Susie R., aged five years. The family history showed nothing of 
importance. There were three brothers and one sister, who were 
well. ^ The patient had always been a healthy child, except for 
occasional attacks of bronchitis. There had been no illness of any 
sort in the household recently. On Monday, January 4, she suffered 
from cold in the head and a bronchial cough. An epidemic of 
influenza had been prevailing in the city. The s.ymptoms continued 
upon Tuesday, January 5, although the child was running around 
as usual. On Wednesday, January 6, she was worse, and Dr. 
Wm. hlcCombs attended her for the next several days, and put 
her to bed. She had a heavily coated tongue, headache, and a 
temperature from 98° to 102°. She continued about the same from 
January 7 to January 9, when her temperature had become normal. 
By Sunday, January 10, she Avas apparently quite convalescent, 
and was alloAved to get out of bed. This day she was cheerful, 
plajung, and seemed entirely Avell. In the evening, however, she 
complained of slight earache, from which she had never suffered 
before, but on Monday, January 1 1 , she .was up and about. Toward 
evening she began to complain that her hip hurt her, and she was 
hardly able to walk. On Tuesday, January 12, she vomited before 
she was out of bed. Later in the course of the morning she got up, 
but in the afternoon vomited several times and went back to bed. 
She still complained of her hip hurting, and any pressure upon it 
seemed to make her shake all over. The mother noticed also that 
there Avas a jerking, irregular character to her speech. These AA^ere 
the first distinct nervous symptoms, and her mind seemed entirely 
clear. On the morning of Wednesday, January 13, the child aa’^rs 
scarcely able to stand, and the mother noAA^ noticed the irregular 
movements of the eyes and eyelids. On this day she seemed dazed. 
Dr. McCombs described it as ''a state of fear.” She could not 
well be quieted, and in the afternoon her mental state became 
AAmrse, and in addition she could not sit unsupported. About 9 
o’clock in the evening she began to scream Auolently, sometimes 
for an hour at a time, almost without pause. This continued until 
4 o’clock on the morning of the next day, January 14. She AA^as 
pale and trembling; half delirious; there Avas apparently no dis- 
turbance of the tactile sensation, and she could feel AA’'hereA’’er she 
AA’^as touched. After about tAAm hours’ sleep she started to scream 
again, and Avas taken during the day to the Children’s Hospital, 
four days after the onset of the acute symptoms. 

Examination on admission, January 14, shoAA^ed a AA’-ell-nourished 
child of good color. The mind did not appear entirely clear, but 
there seemed to bejio special excitability. She could utter a fcAV 
words, but Avith great difficulty, and the speech AA^as very jerking 
and irregular. There Avas a very high degree of lateral nystagmus 
nearly ahA’^ays present, but groAAung AA'orse in paroxysms and 
increased on ocular exertion, and accompanied by a fluttering move- 
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inent of the eyelids. The patellar reflexes were increjised. There 
was a decided incoordination of the muscular movements of the 
e^remities. A few mucous rales were heard in the lungs; respira- 
tion was regular. TJie heart showed nothing abnormal. 

I made an examination of the child for the first time upon the 
ne.xt day, January 15, with the following notes: "The mental con- 
dition must certainly have improved, for it now seems nearly normal. 
She answers questions clearly, but after some delay and with a 
slight trembling of the voice. There is a curious, very marked 
fluttering of the eyelids which is not constant; and with this a rapid 
nystagmus, both lateral and vertical, lasting for a moment and 
then for a moment disappearing. No paralysis of tlie ocular move- 
ments can be found, and no facial paralysis. The child can whistle 
and show her teeth wlien directed. Her grip is good. There is 
trembling and a very decided ataxia in the movements of the 
arms and of the hands on attempted effort, apparently not increased 
by closing her eyes. The patellar reflexes are active, and there is 
slight ankle-clonus of the right foot, and a suspicion of tliis in the 
left foot. The Babinski symptom is absent. She can stand only 
when supported, and with her feet broadly separated from each 
other.” 

On January 16 and 18 Dr. Isaac Jones made careful examinations 
of the cars to determine whether the nystagmus was otitic in origin. 
The summary of his report reads as follows: Typical nystagmus 
and unbalancing of tlie control of the eye-muscles are present. 
This is not due to any lesion of the ear, or any disturbance of the 
vestibular apparatus, because (1) spontaneous nystagmus on look- 
ing to the extreme right or left is decreased instead of increased; 
(2) the hearing is normal; (3) stimulation of tlie semicircular 
canals gives the correct normal nystagmus, controlling the oscilla- 
tions and converting them into rh\i;hmic nystagmus of a vestibular 
character, with a slow and rapid component. The nystagmus- 
circuit is, therefore, intact on both sides; indicating normal semi- 
circular canals, eighth nerves, region of Dciters’ nucleus, the 
posterior longitudinal bundle in the pons and its connection with 
the third and fourth nuclei, and, finally, the third and fourth nerves 
themselves. 

On January 19 an ophthalrnological examination was made by 
Dr. IT, M. Langdon and the following report rendered; “Palpebral 
fissures about equal. In the right eye the pupil measures 4.5 mm.; 
left eye, i)upil .slightly smaller. On admission of light the accom- 
modation is normal in each eye. Tlie ocular rotation seems full 
and equal in all direction.s, the visual axes being parallel. The 
eyes arc steady on fixation, but on rotation in any direction there 
develop a few quick nystagmic jerk.';, usually about five or six 
osciilatiou.s in a group, and then steady fixation will be resumed. 
Tlie movements were usually accojnpanicd by curious fluttering 
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of the eyelids. The disks are slightly full, normal in color, with 
clear margins. There are no changes of the fimdus.” 

Improvement went on with great rapidity. By January 23, 
nine days after admission, the child could sit up in bed unsupported, 
with some ataxic movements of the arms on attempting to balance 
herself. Wln'le standing on the floor there were some oscillatory 
movements of the entire body, but she could now walk if supported 
by one arm, and her gait was normal, except for a degree of weak- 
ness and uncertainty. On closing her eyes she was imsteady, but 
not to a degree constituting Romberg’s symptom. The grip was 
only fair, but equal on both sides. The patellar reflexes were 
slightly increased bn the left side. No ankle-clonus or Babinski 
reflex was present. The eyes exliibited a rotary nystagmus as 
observed before, but to a much less degree. The sensorium was 
entirely normal; the child answering questions and conversing 
freely, in contradistinction to the condition earlier in her history, 
when, although she would answer questions, she made no effort 
to speak at other times. The tongue was protruded with ease in 
any direction. No facialis symptom could be elicited. She com- 
plained of her feet being constantly cold. She could feed herself 
fairly well and touch her nose with the eyes closed. 

By February 1, seventeen days after admission, it was noted 
that she still walked with some unsteadiness, but without any 
support, and with the feet rather wide apart and the body bent 
somewhat backward in the effort to balance herself. The nystag- 
mus had disappeared except on continued ocular exertion to the 
extreme of the ocular field. On February 10, one month after the 
onset of the acute symptoms, she was discharged from the hospital, 
and the following note was made: ‘‘Since admission there has been 
an entire change of mentality from sluggishness, haziness, and dul- 
ness to a condition of alertness and brightness.” 

The temperature while in the hospital was afebrile, except for a 
rise to 100° on a single occasion. The Wassermann reaction taken 
on January 18 was negative and the von Pirquet faintly positive. 
Lumbar puncture on January 21 gave a dry tap. The urine was 
examined on a number of occasions, and was practically always 
negative. On one examination a faint trace of albumin, cylindroids, 
an occasional hyaline cast, and a few leukocytes were reported. 
Examination of the blood on the day of admission showed a leuko- 
cyte-count of 11,600. The differential count gave polymorpho- 
nuclears, 57 per cent.; lymphocytes, 31 per cent.; mononuclears, 7.5 
per cent.; transitionals, 3 per cent.; .eosinopliiles, 1.5 per cent; 
basophiles, 0. 

Treatment consisted on admission in the administration of a 
purgative and of sodium bromide. After this, on the ground that 
the condition might be toxic, bicarbonate of soda was given every 
four hours and enteroclysis every six hours. This treatment was 
continued until recovery was well advanced. 
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The noteworthy features in this case consist in the raj)itl tlevelop- 
ment of symptoms without diseovcral)le cause, unless possibly the 
child liad suffered from influenza; the very uncommon dcfrree of 
nystapnis; the ataxia of the extremities; disturhance of sensorium; 
affection of speech; slight increase of reflexes, and tlie rapid 
recovery, complete in one montli from tlie onset. 

We liave here symptoms which, on the whole, point chiefly to 
some disorder of the cerebellum. That tliis was the only portion 
of the brain affected would seem questionable. As Batten’ has 
pointed out in ah able paper upon “Ataxia in Childhood," it 
is impossible to draw a sharp line between the cerebellar and 
the cerebral cases. In some the symptoms pointing to cerebral 
involvement predominate, and in otliers, as in the case reported, 
the cerebellar symptoms are in the ascendency. 

In the case I liave described, sucli systemic disorders as Fried- 
reich’s ataxia and the cerebellar ataxia of jNIarie were naturally 
out of tlie question. Tumor and abscess of the cerebellum, at first 
thought to be possibilities, were excluded by the course of the disease 
and by the e.xamination of the eye-grounds; and that the nystagmus 
was not otitic in origin was shown by the application of Barany's 
te.sts, although tliis was not certain proof that the synqitom 
depended upon a cerebellar lesion. 

Fiekler" gives a con\'enient classification of the diseases of tlie 
cerebellum, which may profitably be considered in the effort to 
place the case described. The first group is that of congenital 
cerebellar ataxia, from whicii this case is naturally excluded by 
the age. TJie second consists of the acquired eases, which are .sub- 
divided into the chronic progressive and the acute forms. I’lic 
latter, to which this patient naturally belongs, is again divided 
into (o) traumatic (h) encephalitic, and (r) toxic. According to 
this classification the encephalitic ea.se.s follow e.specially the infec- 
tious diseases. The toxic cases would be represented, in early life 
by those depending upon gastro-inte.stinal auto-intoxication. The 
anatomical difference woulil appear to be that in enccpJialitis tliere 
is an actual inflammatory jirocc.ss active, and in the toxic c.-iscs 
the condition in the acute stage is one of cellular degeneration. 
Clinically it would seem difficult to make a sharp distinction, and 
tlie two inay be conveniently grouped in this connection under the 
heading of acute non-supjntrative encephalitis, or acute hemorrhagic 
encephalitis. 

The acute infectious diseases are the most frequent of the causes 
mentioned. In epi<lenncs of poliomyelitis, too, cases arc not infre- 
qnentlv seen with the symjitoms of encephalitis, alone or in coin- 
bimition with spinal symjffoms. The iirocess in this disease is 
known to be an inflaimnatory one; and yet the rcco\ery may he 

! Unlit!. n'(V.. xwiii, -IS 
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SO complete in some instances that, in the absenee of any other 
satisfactory explanation, the case recorded here might perhaps be 
assigned to this group; in this instance, most unusually, the cere- 
bellum bearing the brunt of the attack. Against this supposition, 
yet not completely excluding poliomyelitis as the etiologieal factor, 
is the fact that nearly always the lesions in this condition are more 
widely disseminated than in the present case. 

In the large majority of cases of uncombined acute hemorrhagic 
encephalitis the process is limited to the motor region of the cere- 
brum. In man;\' it is seen also in, and in a very few cases it is 
confined entirely to, the region of the pons and medulla. In other 
cases, much less numerous than the first class, the encephalitis, 
as stated, attacks especially the cerebellum. In this event there is 
the comparatively sudden development of the symptoms of ence- 
phalitis in general, such as fever, unconsciousness, convulsions, and 
the like, lasting a variable time, although in the end the cerebellar 
symptoms predominate. The most characteristic of these are 
ataxia, staggering gait, and vertigo; although often associated, but 
not certainly cerebellar in origin, are nystagmus, disturbances of 
speech, and tremor. 

The prognosis of the great majority of cases of acute non-suppura- 
tive encephalitis, whatever the location, is favorable as far as life 
is concerned, and favorable, too, as regards improvement; but less 
so as regards complete recovery of power and of a normal mental 
condition. 

Batten details several cases similar in many respects to the one I 
have reported, and publishes others collected from medical litera- 
ture; and there are still a number of others not found in his series. 

I append abstracts of all the cases I have been able to discover. 
Onlj’^ those are included in which the course of the disorder was 
sooner or later arrested and improvement followed. Those show- 
ing a progressive increase in the symptoms do not belong to this 
category. 

(1) Shepherd {Med. Times and Gazette, '1868, i, 144). Girl, 
aged five years. On the second day of scarlet fever she became 
speechless. Examination a month later showed her unable to speak, 
write, or stand; her head and arms fell forward; her legs were 
weak. After three weeks she improved rapidly and could walk, 
although with an ataxic gait. Gradually she became more intel- 
ligent. In about three and one-half months from the onset she 
could play about the ward, although her movements and speech 
were far from normal. 

(2) Schepers {Berl. Min. Wchischr., 1872, ix, 517). Girl, aged 
eight years. On the fourth day of measles she became unconscious, 
and later exhibited aphasia and then marked ataxia of the limbs. 
The intelligence seemed unaft'ected; the sensibility normal. In 
one and one-half months she began to speak, but with an altered 
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voice; she could stand supported, but not ivalk; there vas urcat 
ataxia in tiie bands. A week later she ^YaIked vith an ataxic gait. 
jMemory had been largely lost, but she learned rapidly, and several 
months later rejoined her original class in school. Schepers speaks 
of the favorable outcome, but does not state whether any traces 
of the disorder remained. 

(3) Fcith {Allg. Zciischr.f. Psychat., 187.3-4, xx.x, 236). Boy, 
aged five years. Typhoid fever was followed by ajihasia, ataxia, 
and unconsciousness. After three weeks improvement took place 
in the mental state, but he still could not stand. Later he had 
psychic disturbances and a distinctly ataxic gait, and this condition 
lasted three weeks. About two months after the onset he seemed 
to have recovered completely. No reference is made to any ataxia 
of the upper extremities. 

(4) Tiiis case is the only one in the scries following trauma. The 
question could be raised whether it should properly be included 
here, inasmuch as the ataxia was of slower development than in 
the other instances. It seems to me, however, rajnd enough to be 
called acute: — 


Bastian {Lancet, ]S7S, ii, 207). Girl, aged ten years. She fell 
down stairs striking the occiput; c.xperienced no loss of conscious- 
ness, but suffered from pain in the head on the next day. Two 
weeks later she had anotlier fall on the occiput. After this she grew 
worse, and in two weeks was having vomiting and occipital pain. 
She was sent to the hospital eight weeks after tlie first fall. One 


week later, when attempting to get out of bed, she was found to 
stagger badly. Soon after tin's the siglit became impaired. IVhen 
seen again six months after tlie first accident .she had a drunken 
gait; incoordination of tlie hands; optic neuritis; pain in tlie 
licad; normal intelligence. She grew worse for a time, but after 
about three months iinprovemeut began, and in two months more 
she had perfect power in the upper e.xtremities. Bj' about a year 
after the fall she was entirely ivcli, c.xccpt a slight affection of gait. 

(6) Lenhartz {Bcrl. hHn. Wchnschr., 1S8.3, xx. 312). Boy, aged 
eight years. Acute dysentery was followed promptly by a brief 
maniacal state, and then entire loss of speech; anesthesia; par- 
aly.sis of the sphincters, and mental weakness. Two weeks later 
he had nystagmus and marked ataxia of the head, extrcmitie.s, 
and trunk. The aphasia ami ataxia lasted for months, and he 
conhl not speak for tlirce months. At the end of two and a half 
ycar.s there was only a little ataxia and slowness of speech and a 
tlefieieney in intelligence. 

^ (6) llannnnrherg (iVord, nml. Arhh., ISOO, xxii, No. 23)^. JMale, 

iigcd seven years wlien he had pertnssi.s, and soon after this “inflam- 
mat ion of tlie brain.'’ witJi unconsciousness for a .‘.bort time. This 
was fi.linwed by rhythmic swinging movements of tlie liend; inco- 
ordination of the arms; loss of .speech; inalu'h’ty to walk, and mental 
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disturbance for a short time. The condition remained unchanged 
for three months and then gradually improved. About one year 
after the onset the ataxia had lessened and he could walk unaided, 
but tlie gait was uncertain and reeling. The patient finally returned 
to scliool, but his gait continued to be always uncertain; the speech 
scanning and slow; he could not write well, and his dispositioii was 
altered for the worse.' At the age of twenty-two years he had 
inflammation of the lungs, and after this gradually became insane 
and died at the age of twenty-four years. 

(7-9) Liithje {Deuisch. Zeiischr.f. Nervenheilk., 1902, xxii, 280). 
Three cases occurring in one family, all developing during severe 
typhoid fever. 

(7) Boy, aged ten years. Unconseiousness developed on the 
fifth day of the fever. This persisted for seven weeks, and after- 
ward he remained dazed for over a month more and could not 
speak. During this time there were rhythmic movements of the 
head. When discliarged from the hospital, four months after the 
onset, he could walk only with support; had ataxic movements of 
the legs and of the left arm; disturbance of speeeh, and ataxic 
nystagmus. 

(8) Girl, aged seven years. Had unconsciousness for weeks, with 
oscillatory movements of the head, grinding of the teeth, and 
twitcliing of the face. She gradually improved and then showed 
deeided ataxic movements of the extremities. Two and one-half 
months after the onset there were still imperfeet speech; marked 
ataxia of extremities; unsteady gait; active tendon reflexes, and 
ankle-clonus. The sensibility was not affected, and there was no 
nystagmus or psychic disturbance. Three weeks later the gait and 
speech were still affeeted, but the upper extremities were normal. 

(9) Boy, aged six years. He had a dazed condition for one 
and one-half months, and did not speak for two weeks more. Mean- 
time there were rhythmic movements of the head, and marked 
ataxia of the trunk and extremities. No effort to speak was made 
until after one and one-half months, and then the speech was slow 
and scanning. He improved rapidly, and about two months from 
the onset he had remaining only a slight disturbance of speech and 
of gait. 

Luthje summarizes the j^rincipal symptoms of all three cases as 
follows: Severe typhoid fever followed by unconsciousness lasting 
for weeks; gradual recovery of mentality; severe ataxia in all 
the muscle groups, without paralysis or disturbance of sensation; 
slight disturbance of intelligence affecting the memory; scanning 
speech and increased reflexes. 

(10) Taylor {Lancet, 1904, ii, 1416). Boy, aged four years. 
Six weeks before he was admitted to the hospital he had a slight 
fall, but without striking the head; three weeks later he had per- 
tussis; four days before admission he developed twitching of eyes. 
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liands, and feet, and \vas unable to walk. Exaniination .sliowed 
trembling of the limbs and tiie trunk, suggesting disseminated 
.sclerosis; inability to speak plainly or to walk alone; nvstagrnus. 
In twentx-two months he could walk with a drunken gait \vhcn 
supported; ^le arms were ataxie; the speech hesitating; the 
mental condition good. By tlirce and one-half years after the onset 
lie was reported to he nearly well, although the speech was still a 
little imperfect. Examination over twenty years later showed the 
recovery complete. 

(11) Yoclckcr {Brain, 190.5, xxviii, 300). Girl, aged four and 
a half years. Scarlet fever was followed by unconsciousness lasting 
two weeks; no vomiting. Then the speech was found to be lost 
and she could not feed licrself. Improvement gradually followed 
and when examined three months later she could not stand; the 
gait was ataxic when supjiortcd; there was some ataxia of the 
upper e.xtremitics; tremor of the Jicad; brisk knee-jerks; variable 
plantar reflexes; no ankle-clonus; slow and indistinct .speech. Two 
months later (five months after the onset) she showcfl little improve- 
ment; the knee-jerks were le.ss active; the ataxia less; the mental 
condition improving. One and a half months after this the .symj)- 
toras were still very marked. 

(12) Guthrie {Brain, 1905, xxviii, 3G3). Girl, aged seven years. 
During measles there occurred vomiting, convulsions, sqiiint, and 
unconsciousness. After five days she was better, but could not 
.sjjeak. Ajdiasia persisted, and there developed exaggerated knee- 
jerks; incoordination of upper and lower extremities; ane.stliesia 
and loss of sphincter-control. She impro\'ed gradually, and in three 
months could stand, talk, and feed her.self. Sixteen months after 
the onset there were drawling speech; slight iitaxia; tremor of 
the upjjcr extremities; ataxic gait; brisk knee-jerks; ankle-clonus 
at times. She was mentally slow. 

(13) Batten. Fir.st case. {Brain, 1905, xxviii, -189.) Girl, 
aged four and a half years. Immediately after influenza she devcl- 
0 ])ed vomiting, and in a week parcsi.s of the legs and affection of 
speeeh; slight involvement of the sphincters; no loss of conscious- 
ness and never jicadache. A month ami a half later she showed a 
wildly ataxic gait when suiJportcd, and could barely stand alone. 
There were marked incoordination of the hands; somewhat bulbar 
articulation; slight pare.sis of the left side of the face; active knee- 
jerks: doubtful ankle-clonus. There was no nystagmus. Exam- 
ination three months after this showed that recovery was complete, 

(M) Batten. Second case. (//nW,. -191)). Boy, aged tlirec am! 
ii half years. Measles was followerl by convulsions and imeonseions- 
nes,s histing a week. Two months later there were slow speech; 
marked ataxia of the arms ami logs; slight anklc-elonns. and per- 
verttsl moral sense, 'riierc wa.s n(» nystagmus. After one and a 
half years he was very much l)etter. Uhen seen last, .April, 1997 
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{Olin. Soc. Trans., 1907, xi, 276), there was still slight incoordina- 
tion of the legs, altliough the gait was good ; the speech was rather 
slow and hesitating, and the mental condition rather backward for 
the age. 

(15) Batten. Third case. {Clin. Soc. Trans., 1907, xi, 276). 
Boy, aged eleven years. Witliout known cause he developed head- 
ache and on the next day falling; inability to feed himself, and 
vomiting. On the sixth day he had a drunken gait; ataxia of both 
legs, but less in the hands; nystagmus; active knee-jerks; loss of 
tone in the limbs; no affection of sensation. He improved rapidly 
and in a little over three weeks showed only slight ataxia of the 
lower extremities. 

(16) Batten. Fourth case. {Ihid., 277). Boj^, aged twelve 
years. Pie had had petit mal for some years. After a severe attack 
he suffered from unconsciousness for three days. Following this 
there were no control over the arms or legs; slow and jerking speech ; 
unsteadiness of the trunlv and head; poor mental condition; inten- 
tion-tremor; no vomiting or headache. He had not been able 
to walk for over six months, and when aided had a wildly ataxic- 
gait. The knee-jerks were active. He improved but little while 
under observation. 

(17) Nonne {Neurolog. Ceniralhl., 1909, xxviii, 885). Boy, aged 
twelve years. During an epidemic of poliomyelitis he developed 
an encephalitis with cerebral symptoms, especially Jacksonian 
epilepsy, and subsequent hemiplegia. He was unconscious for 
a week. After subsidance of the cerebral symptoms, he showed 
general disturbance of coordination, affecting e^^en speech and the 
muscles of respiration. In the course of two months the sj'mptoms 
subsided, and in three months he Avas completely well. 

Among more than doubtful cases not included in this series may 
be mentioned the folloAving : 

Marie and Joltrain {Rev. Neurolog., 1910, xx, 123). Boy, aged 
fourteen years. He had typhoid fever at five years, followed by 
difficulty in speech, in walking, and in some of the movements 
of the extremities. The condition steadily grew worse. There 
was marked ataxia with complete abolition of reflexes. The mental 
state Avas normal. 

This case, although beginning apparently acutely, had shoAvn 
such a progressive increase of symptoms that it is rather to be 
placed in the category of “chronic progressive ataxia.” 

Baudoin and Franpais {Rev. Neurolog., 1910, xx, 139). Girl, 
aged seven and a half years. Epileptiform seizures began at three 
months and continued Avith irregular and increasing frequenc3^ 
When examined by the AA^riters at seven and a half years of age the 
intelligence Avas little developed; she could express herself very 
imperfectly; tliere Avere slight increase of the knee-jerks on the 
left side; some hesitation and trembling in the upper and loAver 
extremities, and a cerebellar gait. There AA-as no nystagmus. 
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TJie doubt in this case is principally as to tiie acuteness of tlie 
origin, ■vvJiicIi may, in fact, liave been congenital. 

Williamson {Proc. Royal Soc. of Med., 1012-1.3, Section on Dis- 
eases of Children, 41). Boy, aged ten years. Tremor began tlirce 
and a Jialf years before, and tlic child lost strength and grew less 
bright. Examination when brought to the hospital showed tremor 
in the arms and tongue; ataxic gait; brisk knee-jerks; no ny.stag- 
nius. Seven months later there had been no marked progrcs.sion of 
symptoms. A doubtful slight lateral nystagmus was present. 

Williamson says that juvenile paralysis could be thought of in 
the diagnosis. There is nothing in his history indicating an acute 
onset, and the case hardly belongs here. 

The following analysis and conclusions may be formulated based 
upon the IS cases, including my own. Thej^ are necessarily 
incomplete, owing to tlic absence of sufficiently full details in some 
instances. 

The immediate apparent causes of tlie attacks in tlie cases as 
reported are divided into scarlet fever, 2 cases; measles, 3; tAyihoid 
fever, 4; pertussis, 2; influenza, 1; poliomyelitis (?). D epilepti- 
form convulsions, 1; trauma, 1; dysentery, 1; not discovered, 2. 
Possibly my own case, placed in tlic last class, could witli reason 
be assigned to influenza. The preponderance of acute infectious 
diseases is very evident. Only 1 case followed trauma. It docs 
not appear that the pertussis reported in 2 instances was of suffi- 
cient severity at tlic time to put these cases in the class of trauma- 
tism from violence of coughing; but possibly tlio case following 
epileptiform conAUilsions could be placed here. Tlie instance of an 
attack following dysentery might jiossiblj' be an example of ataxia 
of toxic origin, but tlic duration was almost too long to permit of 
this conclusion. Ten of the patients were boys and S girls. 
The age at the time of onset ranged from three and a half years to 
twelve years, 10 of tlie jiatients being six or more years of age. 

That tlic condition present is in fact dependent upon a lesion of 
the cerebellum is, in a way, an assumjition. Only in the patient 
seen by ITammarherg did tlie case come to autopsy, and here very 
serious alterations of the cerebellum were found. This, however, 
was years after the first appearance of s\inptoiiis, tlic patient mean- 
while having become insane and developing new somatic distur- 
bances; and to how great a degree the early acute mniiifestations 
flcpended upon the lesions found must remain uncertain. 4 lie 
complex of synijitoms based njion the composite of all the cases 
seems sufliciciit, however, to Avarrant a belief in the ccreheli.ir 
origin. Tlint the malady is not dependent upon vestilniiar or 
labyrinthine disease was shown in the case now reported hy the 
application of Barrmy's tests, and in none of the patients was any 
impairment of liearing noted. Vertigo, ?<j eharacteristic a cerebellar 
or lahyrinfhine symjitorn, is not referred to in any of the report. s. 
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The earlj'- age of most of the patients makes the identification of 
this symptom a matter of difficulty. 

Disturbances of the sensorium were present in the early states 
of a large number of cases. Unconseiousness is mentioned in 
11 instances, sometimes of brief duration, sometimes lasting for 
weeks. Convulsions were occasionally seen; delirium was also 
observed. All these may be classed among the symptoms common 
to any severe intracranial lesion, or they might be the evidence of 
a complicating disturbance in other regions than the cerebellum. 
Some affection of mentality, apart from unconsciousness, was 
present in 12 instances. In most of these it was of brief dura- 
tion, but in a few it persisted in some form for a longer time. In 
such it, of course, indicated lesions elsewhere than in the cerebellum 
alone. Regarding the disturbance of speech, it is interesting to 
observe tliat in 8 cases the patient was for a time entirely unable 
to speak, and in some instances this condition lasted for months. 
Later, after the power to speak had been regained, in all but 3 
of the cases some affection of it remained for a variable time, 
and in many was still present when the patient was last seen. It 
is described as “slow,” “drawling,” “scanning,” “jerking,” or 
“irregular.” The afiection of speech might with propriety be 
considered an extracerebellar distobance, but certainly in some 
cases at least, and perhaps in most of them, seems not so much to 
depend upon an involvement of the centres for speech as upon an 
inability to articulate properly — an ataxic condition. It is possible 
that in producing the speech-disturbance the medulla may also be 
involved, and the same is true of the vomiting, which was seen early 
in some of the cases. 

The tendon reflexes were found “brisk” or “increased” in 9 
instances. In the others nothing is said upon the subject. Ankle- 
clonus was present in 4 cases. It is evident, then, that there 
is a distinct tendency to increase of the reflexes in this disorder, 
pointing toward the cerebellar involvement. In a few cases “weak- 
ness” or “hypotonia” of the limbs is mentioned, but in others it 
is distinctly stated that no weakness or paralysis was discoverable. 
In general it is a fair conclusion that the inability to walk or to use 
the arms depended upon the ataxia rather than upon paresis. The 
ataxia was noted in every instance; in the legs in all, in the arms 
it appears to have been present in all but one case. Not infre- 
quently the trunk and the head shared in the incoordination. 
Anesthesia is mentioned in 2 instances, and more or less loss of 
control of the sphincters in 3. These symptoms are, of course, 
not cerebellar. It is to be observed that nystagmus is recorded in 
but 5 cases; apparently in none of the others as marked as in 
my own patient. Although it is probable that there exists a cere- 
bellar nystagmus, the sj^mptom is certainly produced by lesions 
of other regions as well; and this series shows how frequently 
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there may be a cerebellar ataxia without nystagmus. Optic neuritis 
was seen in but one instance. 

Tliat the lesion is one capable of partial or even complete removal 
or compensation is shown by the history of the majority of the 
cases. In 7 it is stated that entire recover}' ensued, and it is prob- 
able that Scheper’s case is to be inchided Iiere, although the text 
is not quite clear. In my own patient recovery was complete in 
one month from the onset of tlie attack; in FeitJv’s case in two 
montlis; in Konne’s case in three montlis; in Batten's first case 
tJie patient was found well in four and a half monf])s. The case 
of Taylor is of S])ecial value from a prognostic point of view. After 
three and a iialf years following the onset tJiere were still slight 
evidences of tJie disease present, but when seen over twenty years 
later recovery was complete. In a number of the cases rc])ortecl 
tJic time wJiich had elapsed during whicli tlie patient was under 
observation had been short, and tlie improvement had been rapid; 
and it is a fair presumption tliat many of these recovered com- 
liletely. There is, indeed, every reason to believe that in most 
instances few if any evidences of tlie disease will remain. That, 
Jiowevcr, sc^^ere symptoms may persist a long time and ]>robably 
always is shown by at least 8 of the cases, and in some of these 
unfortunately some intellectual or psychic abnormality remained. 


PNEUMOTYPHOID, IVITH EEPORT OF A CASE. 

By 1'kaxk Billings, 

C7ffCA<70, IhU^’OlF. 

rxEUMONiA during the second and third week of typhoid fever 
is not a rare event. It then cxpre.sses itself in various forms, somt'- 
times frank and outspoken, .sometimes obscure. There may be u 
leukocytosis, more hurried rc.spirations, a higher pulse rate, and 
evidences of a more toxic condition. The sjmta may be swallowed, 
or may be evident and present the usual characteri.stics of a pneu- 
monia*. The ])ncuniocoecus may be found in smeans of the .sputa, 
occasionally the typhoid bacillus, and very commonly various 
strains of the stre]itocoeci and indilfcrcnt bacteria. In other words, 
the pneumonia -may be that due to the imeumoeoecus or to many 
other typos of orgaiiism.s. and often i.s the so-eallcfi septic type. 

Pneumonia which ex{)re.s.se.s itself in the first day.s of typhoid 
fever i.s rare. But few ca.«e.s can be found ineiitionc<i in the litera- 
ture. MaeCrae mention.^ T a.-^ oeeurriiig in tlie patients treat eii 
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for typhoid fever at Johns Hopkins Hospital. One of these devel- 
oped gangrene of the lung, and typhoid bacilli were found in the 
sputa. F. Glaser mentioned- a patient who had consolidation of 
the lower lobe in the early days of typhoid. This patient had 
bloody sputa, but no typhoid bacilli were found. An empyema 
resulted, and in the pus from the pleural sac the bacillus of Eberth 
was recovered. A. FrankeF makes a statement that the primary 
localization of typhoid bacillus in a lung with the production of 
pneumonia is clinically unknown. 

The subject of this report is of exceptional interest because she 
])resented a frank, outspoken lower-lobe pneumonia in the first 
days of what proved to be typhoid fever, and the rare occurrence 
of the clinical type makes it worthy of a rejDort. 

The patient was Airs. S. T., married, born in Greece, aged twenty- 
three years, was admitted to the Presbyterian Hospital, Chicago, 
on November 29, 1913. She was unable to speak English, but 
through an interpreter it was learned she had been ill for about 
one week. The illness began with a mild ehill followed by fever. 
Chilliness with high fever continued until she was admitted to the 
hospital. From the beginning of the illness there was moderate 
pain in the right lower chest. There was moderate eough with a 
slight expeetoration of yellow, tenaeious sputa. The patient was 
weak, without appetite, bowels constipated, and she suffered great 
thirst. She stated that the illness began suddenly, and until the 
day of the chill she was able to do her domestic work. She was 
nursing the younger of two children, born five weeks before the 
illness began. The patient had been an inmate of the hospital in 
Alarch, 1912, when she suffered from an acute bronchitis. With 
this exception she had enjoyed good health since childhood. On 
admission the patient had the appearance of marked illness — face 
flushed; eyes bright; respiration rapid; tongue coated with yel- 
lowish-brown fur; pharjmx dark red; tonsils small, showing crypts 
containing yellowish plugs; lips and finger nails moderately cyan- 
otic; both mammae full and firm; chest symmetrical; right chest 
expansion less than left, most marked in the lower portion; a 
high degree of dulness on percussion over the lower right lobe with 
increased tactile fremitus and bronchophony; bronchial breathing 
and crepitant rales heard over the entire lower lobe; heart area 
of dulness, rhythm, and tones normal; pulmonic second sound 
accentuated; abdomen, rounded contour, flaccid walls, no ten- 
derness; liver negative; spleen easily palpated. No skin eruption. 
No herpes of lips. Temperature by mouth 104.2° F., pulse 96, 
respiration 32. Blood: hemoglobin, 80 per cent. Dare; white- 
blood cells, 12,900; polynuclear cells, 76 per cent. Blood-pressure, 
Ty cos, systolic 115, diastolic SO. Urine: dark amber; acid; 1.022; 

- Deutsch. med. Wchnschr., October 30, 1912. 

3 March, 1899. 
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albxiran trace; sugar, 0; casts, 0; red-blood cells, 0. Sputa: 
small amount,^ viscid, mucopurulent, few pucumococci aud strepto- 
cocci, and indifferent bacteria. 

A high fever, of a continuous type, with full pulse of 90 to 100, 
respirations of 30 to 40, and extension of consolidation to the middle 
and upper right lobes were the chief clinical characteristics in the 
next two weeks. On the second day in the hospital the white- 
blood cells numbered 8700 and on the eighth day 12,000. The 
patient had been managed up to this time as an ordinary lobar 
pneumonia, involving finally the entire right lung. Because of its 
long continuance and of an increase of dulness to practically com- 
plete flattening over the posterior portion of tlie right lower lobe 
a paracentesis was done in this area without obtaining fluid. Then 
a blood culture was made on December 15, the seventeenth day in 
the hospital, which ;sdelded a pure tj'phoid growth. On the next day 
tlie washed sputa yielded practically a pure typhoid culture. The 
tj^xhoid strains in both of these cultures gave positive tests for the 
typhoid bacillus in lactose litmus, litmus milk, plain broth, glucose 
agar, and from all cultures the active motile bacillus gave a strong 
positive Widal with a known tj'phoid-blood serum. The patient’s 
blood serum gave a positive Widal in 1 to 40 dilution with a labora- 
tory culture of the tjT)hoid bacillus. On December IG a culture 
made of the stools was negative of typhoid, but many colonies of 
Bacillus coli were found. During this period the spleen remained 
palpable. Tlicre was no tenderness of the abdomen, no tympanites 
of consequence, no roseolar eruption, and no diarrhea. The patient’s 
mind remained clear, although she was ill and restless both day and 
night. 

'Tlie patient continued very ill — ^xveak, apatlietic, much thirst, 
absent appetite, with continued fever ranging from 102.5 to 104“ F. 
for the first four weeks, then a slightly remittent character ranging 
from 101 to 102° F. in the mornings to 103 to 104° F. in the evening 
until hlarch, 1914. From IMarch onward the temperature was 
frankly remittent and septic in t\q>e. The respirations ranged from 
30 to 40 in the earlier stages of the disease, then diminished to 20 
to 30 until the last two weeks of the patient’s life, when the highest 
record was 36 per minute. The pulse was full, not very rapid, and 
of good quality for the first four weeks. After January 1 it rapidly 
increased and thc quality became poor; the rhythm was rcgttlar. 
The blood-pressure gradually fell on December 21 to 105 systolic 
and 70 diastolic; on February 29 it fell to 90 systolic and 00 dias- 
tolic, where it remained until the end. The spleen continiicd palj)- 
ablc. No rose spots of the skin appeared at any time. The urine 
remained practically free of albumin, and contained only a few 
l)}-alinc and byalograniilar casts at times. Cultures made from the 
urine revealed no tyidioifl bacilli at any time. ^ Cult\m-s of the stools 
made in the later stages reve.-ik-d no tyjduad bacilli. Additional 
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cultures of blood and sputa yielded typical growths of typhoid bacilli 
after three months in the hospital. Anemia gradually supervened, 
and on March 25 the red-blood cells numbered 3,650,000; hemo- 
globin, 55 per cent.; white-blood cells, 12,500; with small lympho- 
c;sdes7; large lymphocytes, 14; large mononuclears, 3 : polynuclears, 
76 per cent. 

The consolidation of the whole right lung persisted; gradually 
softening occurred in the anterior upper lobe with all of the char- 
acteristic evidences of cavity formation. Moist bubling rales and 
amphoric breathing were present over the upper lobe. Moist rales 
and bronchial breathing persisted in the lower right lung. The sputa 
became more abundant, contained elastic fibers, pus, and blood 
cells, typhoid bacilli, pneumococci, streptococci, and inany indiffer- 
ent bacteria. Numerous examinations failed to reveal the bacillus 
tuberculosis. ' During the last week hypostasis occurred in the 
left lower lobe. During the whole clinical course the mind remained 
practically clear. Although forced feeding was practised, emacia- 
tion was present. Death from exhaustion occurred on April 25, 1914, 
a little more than five months from the initial chill. An autopsy 
could not be obtained. 

The patient’s treatment in the early stages was that for pneu- 
monia; after two weeks the treatment was that for typhoid fever. 
At one time 60 to 90 grains of urotropin were administered daily 
without any noticeable result. Supporting treatment, with strych- 
nin by mouth or hypodermically and digitalis from time to time, 
was the chief drug therapy. 

The notable events of thiscase history are as follows : The patient 
was seized suddenly with chill and fever and presented all of the 
physical phenomena one week later of a frank right lower-lobe 
pneumonia. A palpable enlarged spleen was found. Inasmuch as 
we have found an enlarged spleen in many of the Greek patients 
who are treated in the hospital for illnesses not usually associated 
with enlarged spleen, and on that account believed to be due to 
a malaria suffered in Greece, but little importance was placed upon 
this enlargement of the spleen. The leukocytosis of admission 
became less, with an increase of the consolidated area of the lung. 
On the seventeenth day in the hospital there was a positive typhoid- 
blood culture, and on the next day almost a pure typhoid grovffh was 
found in the sputa. The typhoid bacteremia and tj^phoid bacilli 
in the sputa persisted for more than three months, and were probably 
present at the time of death. The typhoid bacillus was not found 
at any time in the stools or in the urine. 

Therefore this patient seems to present an example of typhoid 
fever presenting its primary manifestations in the lung in the form 
of a frank, outspoken croupous pneumonia. 
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MILD DIABETES IN CHILDKEN.' 

By David Riesmax, 1\1.D., 

I-KOFK-POR OF CM.VICAL MF.DICINB IN TUF, CNIVEnSITY OF PKN-NSYI-VANIA, 

rnii.APKLWnA. 

iiiE fatality of diabetes iti early life is an axiom that has come 
down to us through generations of text-books as a hoary tradition^ 
However, an increasing number of observations seems to show 
that juvenile diabetes need by no means be a mortal disease— 
that in childhood and youth, as in adult life, diabetes may nm u 
favorable course. 


t-TUXE CIIAnT.— CASE I 




, } 

' Quantity, ' Reaction. 

Specific 

Kmvity. 

^ Albumin 

• Sufr.ar. 

’ i>cr cent. 

I Remarks. 

Deo. 

21. JOlO 

.... j^lkalinc 

lOlO 

; 

' Consider- 
utilc 

1 Di.ncetic acid, 0. 

Deo. 

2!l. iOKi 

.... 5 Acid 

1027 

: ... 



Jan. 

.5, 1911 

15(HJ 1 Acid 

1030 

— 

, Distinct 


Jan. 

12, 19 U 

2500, ; .\ei<l 

1025 




Jan. 

M. 1911 

2000 


[ , , , 

‘ Trace 

I 

Jan. 

19, 1911 

1750 • -Acid ' I 

iois 

; 

■ Trace 


I'cti. 

I(i, 1911 

: 2375 1 . . . . 

1030 

, .... 

T rare 

1 

June 

10. 1911 

' .... • Acid 

3030 

.... 

1 Tr.acc 


July 

M, 1911 

i .... 1 Acid 

1029 



. Oial-alrs. 

Auk. 

8, 1911 

■ .... . Acid 

1019 

Faint 

trace 

; Trace 

Dee, 

11. 1911 

2000 ; Acid + 

102S 

Trace 

! 0.0 

i Urates; oxalalw. 

Dee. 

27. 1911 

1 Acid 

1020 

W. 

' 0.0 

Oxshir/>. 

Jan. 

11, 1912 

1050 •: Acid 

1030 


( 0.55 

f Oxalates. 

May 

IS, 1912 

.... , .Acid 

1020 


^ Trace 

] Diacetic acid, 0. 

May 

21. 1912 

.... ! ApuI 1 

1031 


1 Trace by 

Diacctic acid, 0. 

• 




' ferrnonta* 
fion 

j 

N'ov. 

S. 1913 

.... , .Acid 

1010 

— 

0.5 

1 





— 








Case I. — For several years I have had under observ'ation a boy 
and a girl — brother and sister — ^ivho ^vhcn tljey first came to me gave 
me great concern. The boy, aged nineteen years, had been urged 
by his father to take out life insurance in order to learn lessons in 
economy. Though lie believed himself perfectly well, he was 
rejected, naturally to his great consternation, because sugar was 
found in the urine. Before he came to me another physician ha<l 
confirmed this fact and had given a gloomy prognosi.s. The boy 
had had no sickness of moment, except a mild attack of jaundice 
four years pre\-iously. I placed Jiim on a carhohyd rate-free diet, 
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but the sugar persisted for a long time. There was usually a trace 
present at some time during the day, frequently in the morning 
specimen. The quantity of urine was not increased and there was 
no thirst. Indeed, aside from loss of weight, probably due to restric- 
tion in the food intake, the boy presented nothing abnormal, except 
a profound mental depression, for which a chance question gave 
me an explanation. I learned that a medical student had told 
him that diabetes in the young was absolutely hopeless. The sugar, 
tested by the reduction and the fermentation method, varied, as 
is shown in the chart, from traces to 0.6 per cent. Diacetic acid 
was never present. Without any other than dietetic treatment the 
boy finally lost his glycosuria, and no longer excretes sugar, though 
on a normal diet. 

Case II. — Shortly after the first case came under my observation, 
the boy’s sister, aged seventeen years, presented herself on account 
of loss of flesh — in a few months her weight had dropped from 133 to 
122| pounds. She had thirst at times and a poor appetite. Menstru- 
ation was painful, but regular. Her color was pale — hemoglobin 
70 per cent. The urine contained glucose from a trace to 0.7 per 
cent. The quantity varied from 1000 to 1500 c.c. in the twenty- 


URINE CHART.— case II 


Diito. 

Quantity. 

Reaction. 

.Specific 

gravity. 

Albumin. 

Sugar, 
per cent. 

1 Remarks. 

.Ian. 2, 1911 


Acid + 

1033 


Trace ? 


Jan. 19, 1911 


Acid 

1040 


Trace 


Jan. 23. 1911 

i.aOO 

.\cicl 

1030 


Trace 


Jan. 30. 1911 

1000 


.... 

— 

Distinct 


Mar. 7. 1911 


Acid 

1025 

— 

Trace 


Mar. 25, 1911 

1250 

Acid 

1030 

— 

Trace 


May 27, 1911 

1000 

Acid + 

1032 


Trace 

Diacctic acid, 0. 

Oct. 22, 1911 


Acid 

1030 

— 

O.G 

Diacctic acid, 0. 

Oct. 29, 1911 

— 

Acid 

1021 

— 

0.4 

Diacetic acid, 0. 

; Acetone, 0, 

Feb. 3, 1912 

. ■ . 

Acid 

1019 

— 

0.7 

1 

April 3, 1912 

. 

Acid 

1030 

— 

0.55 


May 2(S, 1912 

.... 

Acid 

1023 


0.3 

i 


four hours. (See Chart.) On a strict diet her weight fell to 110| 
pounds, a reduction of 22-| pounds from her maximum weight. 
After ten months the weight began to increase, having reached 
when the patient was last seen 128| pounds. Coincident with this 
increase there was an improvement in her general condition, the 
hemoglobin rising to 84 per cent. The sugar has disappeared from 
the urine. A few months ago she was married and is living in the 
Middle West, enjoying the best of health. 

Case III. — The third patient is E. W., aged twenty-two years, 
the eldest brother of the two preceding. Aside from an attack of 
jaundice at thirteen, he had always been well. At any rate, 
though attending his family for many years, I scarcely knew him 
professionally until August, 1911, when he came because he was 
losing weight. Examination of the urine showed a trace of sugar. 
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He apparently recovered, for I did not see Kim again until 
November 0, 1913. when shortly after returning from liis weddimr 
trip he began to suffer from attacks of indigestion; His appetite 
was good, but he refrained from eating on account of the distress 
that followed. He had noticed that at the height of an attack 
he would pass a colorless urine. I again found a trace of sugar, 
although there was no polyuria, no thirst, no real diabetic sj’mptoins. 
The digestive disturbances yielded promptly to treatment. I hai'e 
not seen him for eighteen months, but know from his family that 
he is to all appearances perfectly well. 

There is no diabetes in the parents of these patients nor in 
collateral relatives. A maternal aunt has gall-stones. The other 
five children (there are eight altogether) are, so far ns I know — 
and at some time or another I have examined every one — free from 
glycosuria. The parents arc exceedingly nervous, and the whole 
family, except the first patient, are very fond of sweets— so mucli 
so that the candy box is never closed. 

Case IV. — R. C., a girl, aged fourteen years, born in Russia, has 
a mother who has been diabetic for nine years. The child ivas 
well until three weeks before coming to tlic Polyclinic Hospital. 
At that time the mother noticed that she drank more water than 
usual, and passed urine oftener and in larger amounts, getting up 
from one to four times anight. She also had a little pruritus vul vie, 
mostly on urination. IMcasles and a possible attack of whooping 
cough constitute all her previous illnesses. She has been a steady 
candy eater, hlenstruation began at thirteen and has been reg\jlar 
and rather profuse, lasting eight days. The father and the other 
children — a brotlier and a sister — appear to be well. Pliysical 
examination of the child shows nothing abnonnal. Slie weighs 
SS pounds, which is a loss of 7 pounds since tlic beginning of her 
illness. The blood examination gave the following results; Rcd- 
blood cells, 4,850,000; hemoglobin, SS per cent.; leukocytes, 12,000; 
polymorphonuclears, G1 per cent; lymjfiioeytcs, 38 per cent.; 
cosiuopbiles, 1 per cent. ; color index, 0.91 . 

In this patient the diabetic taint is more pronounced than in the 
others (see Chart, Case IV), yet under dietetic restriction she has 
not only become sugar-free, but has attained a tolerance of 90 
grams of carbohydrate. 

These four cases, particularly the first three, belong to an appar- 
ently well-defined group to which Frank' and Salomon' have 
called attention. Among Salomon's tliirtren case.s, however, 
onlv two arc under the age of twenty-live, lie employs the term 
diabetes innocens im jugendlichcn Alter, although several ca^^cs over 
thirty-five years of age are cited in his list. The salient features 
of the inikf forms of juvenile diabetes are: 

’ L'';e Thcr.'iiic •t'’" Cti pcnwurt. 10! 1. Iv, le.'.'. 

* Dcut. iiieJ. WctiiifcUr., Janu.arj- 20, 101-1. a. 217. 
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1. The familial tendency— the existence of the disease in several 
members of the same generation. 

2. The quantity of sugar tends to be low; in Salomon’s analysis 
'usually under 1 per cent., likewise, except in Case IV, in mine. 

3. Salomon found that when 100 grams of glucose were added to 
the diet, only a small amount was eliminated in the urine, showing 
a high carbohydrate tolerance. In my fourth case, in which this 
test was tried, almost no sugar was recovered from the urine. 

4. In many cases the blood sugar is about norihal; in other words, 
there is no hyperglycemia. 


DIABETIC CHART.— CASE IV 
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The fourth case, the only one in which an estimation was made, 
showed 0.1 per cent, sugar in the blood on one occasion, and 
several weeks later 0.149 per cent.^ 

Ketonuria may occur in these patients under a carbohydrate-free 
diet, but disappears rapidly when starches are given. 

The first three of my cases fit very well into the category of 
so-called renal diabetes. The characteristics of this form, as 
established by Klemperer, Lepine, Frank, and Salomon, are as 
follows: The diabetes is mild; the daily output of sugar varies 
from a trace to 1.5 per cent., and is above this only when the amount 
of urine is small. The glycosuria is independent of the ordinary 
carbohydrate intake, and the ingestion of even large amounts 
of carbohydrate influences the glycosuria only to a slight degree 
— rarely are more than 20 grams per day excreted. Although 
the carbohydrate intake affects the sugar output but little within 
the limits given, it is possible to detect a slight increase under a 
rich carbohydrate diet and a decrease under a sparse or carbo- 
hydrate-free diet. Under a complete carbohydrate withdrawal 
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the urine may or may nor become sugar free. 4’Jic fact that in 
some instances it is impossiWc to render tlie patient sugar-free 
bp a 'ivitiidrawal of carbohydrate is, as Frank ]wints out, not a 
sign of gravity, but is dependent upon the renal nature of the 
trouble. 

CoxcLtJSiOKS. I. There exists a mild type of tliabetes in child- 
hood and adolescence. 

2. The disease is peculiar in its tendency to occur in several 
members of the same family. 

3. The glycosuria is usually moderate, although nervous e.vcite- 
ment and other disturbing factors may augment it. 

4. Other diabetic symptoms arc often slight and may he ^Yantiug. 

5. The disease is not progressive and may remain stationary 
or end in apparent reco^'ery. 

6. In its general features, it corresponds to the so-called renal 
diabetes. 


FUNCTIONAL RENAL TESTS (PHENOLSULPHONEPHTHALEIN ; 
LACTOSE) IN ORTHOSTATIC ALBUMINURIA. 

By Lem’ellts F. Barker, jNI.D., 

F. Jankev S.mitii, jM.D., 


Our knowledge of the subject of orthostatic albuminuria lias 
recently befen brought together and presented fully in an e.vcclleiit 
article V Ludwig Jehle,* Jehle studied carefully, and analyzed, a 
large munber of cases fulfilling the requirements of the condition 
as usually defined, namely, the excretion of albumin in the urine 
when the* patient is in the erect position and the disappearance of 
albumin from the urine when the ])atient assumes the horizontal 
position, in addition to demonstrating, beyond question, tlic 
importance of the lordotic factor in the etiology of orthostatic 
albuminuria, and confirming the general opinion that the immediate 
cause is a renal circulatory disturbance resulting in a certain amount 
stasis, Jehle has also shovai, in diuresis c.vperiments, that tin's dis- 
turbance when operative leads to decrease in kidney function 
with oliguria and a low salt excretion; and, corrcsj)on(|ingly, that 
wlicn the disturbance is eliminated by the re.snmption of th(“ 
Ijorizontal posture, there is no impairment of kidney function as 
measured by the salt and water excretion. 

1 Die Alirmnimirii-, Eti'-'.'bti. f- i»>'- '*• KiixK rJifilk., Kii-i-U;. UUS. SOS-'.UC. 
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Jehle’s study, while thorough as regards salt and water, did not 
include the applicatiou of two functional renal tests ujion Avhich 
a good deal of reliance is now placed, namely, the phcnolsulphone- 
phthalein test and the lactose test. We have had the opportunity 
to observe 6 cases of orthostatic albuminuria (4 of them patients 
in the private ward, and 2 in the public wards of the Johns Hopkins 
Hospital, 1 of the former cases is included, due to the kindness of 
Professor T. C. Janeway, to whose service the patient was admitted) 
in which the phenolsulphonephthalein test of Rowntree and Ger- 
aghty has been applied, and in one of them the lactose excretion 
was studied. 

The individual cases are of interest in themselves, and may be 
briefly reported as follows: 

Case I. — ^H. W., white, male, aged sixteen j'^ears. Admitted 
February 3, 1914. 

Complaint. Albuminuria. 

Family Ilistory. Unimportant. 

Personal History. Frequent tonsillitis until he had a tonsil- 
lectomy and adenoidectomy six years ago. Typhoid fever two 
years ago. For a year previous to this he outgrew his strength 
and was generally run down. 

Present Illness. The patient was examined for life insurance one 
month ago, and albiuninuria detected. 

Physical Examination. Sparely nourished youth. Slight general 
glandular enlargement; definite increase in lumbar lordosis; lower 
pole of tlie right Iddney palpable when the patient stands. Systolic 
blood-pressure, 125. 

Urine. Urine voided while m the horizontal position was nega- 
tive for albumin or casts, while that voided after standing erect for 
twenty minutes contained 18 grams of albumin to the liter, but 
no casts. Urine voided after standing erect for twenty minutes, 
with one thigh flexed, showed, still, 2 grams of albumin per liter. 

Phenolsulphonepthalein excretion (patient recumbent) : 

First hour 62 per cent. 

Second hour 7 “ 

Total 09 

Phenolsulphonephthalein excretion (patient standing) : 

First hour 37 per cent. 

Second hour ^ 18 “ 

Total 55 

Roentgenogram of Right Kidney after Collar gol Injection. Right 
kidney slightly prolapsed, kinking of the ureter with slight hydro- 
nephrosis. 
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Case II. — j\I., negro, male, aged sixteen rears. Admitted 
February 4, 1914. 

Complaitii. Rupture. 

Famihj and Personal Ilisiorj/. Unimportant. 

Present Jlbiess. Four years ago a bulging appeared in the right 
groin. This is present B-hen he stands and disappeai^ ndjen lie 
lies doBTi. 

Physical Examination. Sparely nourished negro boy. Sym- 
metrical decay of the upper lateral incisor teeth; slight tonsillar and 
general glandular enlargement; retromanubrial dulness; reducible 
left inguinal hernia; marked accentuation of the lumbar lordosis. 
Systolic blood-pressure varied between IIS and 100. 

XJrme. Nmnerous observations, witli tlie patient recumbent, 
shoB'ed no albuminuria or cylindruria; while when the patient 
stood up the urine contained from 3 to 6 grams of albumin per 
liter and a fen* finely granular casts. 

Phenolsulphonephthalein excretion (patient recumbent): 

First hour 01 per cent. 

Second hour II “ 

Total 7.'> 

Lactose Excretion. The test was made in the usual w-ay, by 
intravenous injection of 20 grams of milk sugar dissolved in 20 
c.c. of distilled water, the solution having been previously Pasteur- 
ized at 75° to 80° for four hours on each of three successive days. 
The urine V'as collected at one to two hourly intervals and tested 
with Nylander’s solution, and by the polariscope, until the reaction 
for sugar ceased to be positive. Normally, all tlie lactose is excreted 
in four to five hours. 

The results in tliis case B'ere as follou’s: 

After one hour .1.7.0 per rent. 

Between one and two hours -lO.O " 

Between two and four hours 11.2 “ 

Between four and six hours trace 

Between six nnd eight hotirs none 

Case III. — E. S., white, male, aged sixteen years. .Admitted 
June 10, 1911. 

Compla ini. " Kidney trouble.” 

Family History. Negative. 

Personal History. Five years ago he had slight indigestion for 

one year. ... , i r 

Present Illness. The patient wa.s examined four months belore 

admission preparatoT>f to entering West Point Military Academy 
and was told at that time tliat bis urine was abnormal. 

Physical Examination. Practically negative. Unfortunatel}', no 
data as to the degree of lumbar lordosis was made in the records. 
Systolic blood-prcssurc, 110. 
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Urine. Tlie urine voided after remaining in bed contained no 
albumin, but on one occasion a few hyaline and granular casts were 
found. Two specimens of urine voided after the patient had been 
erect and walking about contained albumin and a few hyaline casts. 

Phenolsulphonephthalein excretion (patient recumbent); 

First hour. . . 42.7 per cent. 

Second hour 12.9 “ 

Total 55.6 “ 

Case IV. — ^P. B., white, male, aged twenty-five years. Admitted 
J\'Iay 2, 1914. 

Coviplaini. "Stomach trouble." 

Family History. Grandfather died of tuberculosis. 

Personal History. Practically negative. 

Present Illness. Began four years ago with a feeling of general 
weakness. Eight months ago he noticed dull pain in both legs 
and paresthesias of the face and scalp. He suffered from an acute 
gastro-intestinal upset six months ago, and since then has had 
occasional nausea and abdominal pain after meals. 

Physical Examination. A little pallor of the mucous membranes; 
slight general glandular enlargement and arterial thickening; 

marked increase in the lordosis of the lumbar spine. Systolic 
blood-pressure varied between 125 and 120. 

Urine. When the patient was recumbent, the urine voided was 
free from casts or albumin, but urine voided on standing showed, 
on testing, a definite cloud of albumin but no casts. 

Phenolsulphonephthalein excretion (patient recumbent): 

First hour 54 per cent. 

Second hour IS “ 

Total 72 

Case V. — ^T. D. W., white, male, aged twenty-four years. Ad- 
mitted December 12, 1914. 

Complaint. Chronic constipation, albuminuria. 

Family History. Unimportant. 

Personal History. Scarlet fever in addition to the usual diseases 
of childhood. Malaria at six. Chronic constipation for six years, 
initiated by irregularity in going to stool and dependence on 
cathartics. 

Present Illness. Gradual onset one year ago. The patient 
found himself growmg lazy and spiritless. Three months ago his 
physician discovered a trace of albumin in his urine. 

Physical Examination. Practically negative, save for a moderate 
accentuation of lumbar lordosis. 

Urine. While the patient was in bed the urine contained no 
albumin or casts;' when standing erect a trace of albumin appeared 
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as ivell as a few liyaline casts. A specimen voided after lie had 
stood for some time in an exaggerated lordotic jiosition contained 
2 grams of albumin per liter, but no more casts were found. 
Phenolsulphonephthalein excretion (patient recumbent): 

51 j)or cent. 

20 “ 

Total 7j *< 


First hour . 
Second hour 


Case A., white, male, aged seventeen years. .Admitted 

to the service of Professor Theodore C. Janeway .Ajiril 17, 1915. 

Complaint. Albumin in the urine. 

Family History. Unimportant. 

Per.’sonal History. He had the usual exanthemata and frequent 
tonsillitis as a child. An adcnoidectomy was done four years ago. 
jMalarial fever during two successive summers, four and five years 
ago. 

l^rcscnt Illness. On applying for life insurance si.v months ago, 
albumin was detected in the urine. Of four subsequent urine 
examinations, two showed albuminuria, one cylindruria, and two 
were entirely negative. 

Physical Examination. Well-nourished youth. Aloderate increase 
in the lower lumbar lordosis, otherwise practically negative. Sys- 
tolic blood-pressure, 120. 

Urine. The urine voided in the morning after a night in bed was 
entirely negative for albumin or casts. Exaggeration of the lumbar 
lordosis, while the patient was in bed, brought out a marked cloud 
of albumin, but no casts. 

On two occasions, after standing in an exaggerated lordotic. })os{- 
tion for one-half liour to an hour, there was, in spite of a large 
water-intake, a definite oliguria, and the urine contained (i grams 
of albumin to the liter as well as a pod many granular casts. After 
this procedure, although the patient was put back to lied, the 
urine voided throughout the remainder of the day still contained 
a trace of albumin, but no more easts were found. 

Phenolsulphonephthalein test (patient recuml)ent): 


I-irst hour ■t'; 

ScCDiiil hour 

« 


Phenolsulphonephthalein test (patient standing): 


Fir?l hour (firjt fiftoon miimti-iin oxacC'nxtiHi loriio-is 
St'cnul hour (up aiid ^troUitu: about t 


,">2 p-r lent. 
12 


tVl 


tl 


Total 
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In the above G cases the phenolsiilphonephthalein test showed 
that the excretion of this substance was entirely normal, save in 
two instances. In one, the case of W. E. S., it was 5 per cent, lower 
than the usually accepted normal. In the other, the case of H. W., 
it was 14 per cent, lower with the patient standing, than when made 
in the recumbent position. The latter observation is in accord with 
Jehle’s studies of the salt and water excretion. However, in the 
case of J. A., is is to be noted that there was no reduetion in the 
amount of the dye recovered in the urine, even when the conditions 
producing oliguria and the maximum degree of albuminuria were 
present. 

The observation of a larger number of cases will be necessary 
before definite conclusions can be drawn in regard to this point. 
Unfortunately, a comparison of the excretion in the recumbent and 
in the erect posture was not made in the other four patients. 

In this connection we may mention the case of a young man 
sent for stud.y because of supposed renal disease. Our examina- 
tion of the urine revealed no abnormalities either in the recumbent 
or in the erect position. The lumbar lordosis was a little exagger- 
ated, however, and on making the patient stand in a purposely 
exaggerated lordotic position for one-half hour he excreted a trace 
of albumin and a few hyaline casts. The phenolsiilphonephthalein 
test was made with the patient recumbent, and again in the ordi- 
nary erect posture. The amount excreted in the recumbent posi- 
tion was for the first hour, 58 per cent.; for the second hour, 20' 
per cent.; total, 78 per cent.; while that put out while standing 
erect was for the first hour, 57 per cent.; for the second hour, 13 
per cent.; total, 70 per cent. We do not regard a difference of 8 
per cent, of great significance, especially when the readings are high, 
as in this case. 

We should like to call attention, in the instance of H. W., to the 
fact that a collargol Roentgen-ray plate of the right kidney showed 
a definite prolapse, with kinking of- the ureter, and some hydro- 
neprhosis; and we would suggest that, in certain instances, at 
least, a movable, or a jirolapsible, kidney may be a factor in so-callcd 
orthostatic albuminuria. 


THE EFFECT OF WATER INTAKE ON NITROGEN 
RETENTION IN NEPHRITIS. 

By Nellis B. Foster, M.D., and Helen B. Davis, 

NEW YORK. 

(From the Department of Medicine, Cornell University, and the First Medical 
Division of the New York Hospital.) 

The notable fact which has been established by study of the 
metabolism of patients with nephritis, is that there are periods 
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when organic and inorganic substances arc retained in tlie bodv to 
a degree not evident in health. Wiethcr this accunnilafion be 
dependent upon an inability of the kidney to excrete these sub- 
stances, as some believe, or whether tliese substances are retained 
in the tissues boiuid in some abnormal combination, is not at 
present clear. The net result, however, is the same in that bal- 
ances betn-een intake and output are either difficult to achie\-c, 
or at periods quite impossible. In the nature of the factors operat- 
ing to effect this retention, Ave come to one of the fundamental 
questions in pathological metabolism, concerning which our con- 
ceptions are vague and, for the most part, devoid of support. The 
relation of sodium chloride to edema may be cited as an example. 
Is tlie salt retained in the tissues, or is there a failure of the kidney 
to excrete? Is it the sodium or the chlorin that is the immediate 
factor, or is the whole question one of water retention ivitli the salt 
as a passive factor? From facts so equivocal, evidently nothing 
can be derived that may serve as a princi)5le for rational therajiy. 

It is, however, evident tliat even though avc arc able to achieve 
the ultimate refinement of accuracy in diagnosis of a renal lesion, 
treatment must depend Amrj’' largely on our knowledge of the 
metabolism ivliieh usually accompanies this special clinical picture. 
Various tests may tell us something of the scA-erity of the lesion, 
hut nothing as to Avhat measures are required to meet the impaired 
functional ability of the kidney, nor Iioav to facilitate the irreducible 
minimum of its Avork. 

TChesc studies of the metabolism of patients Avith nephritis Avcrc 
carried on primarily in the hope of disclosing some facts Avhicli 
might be of help in the treatment of these cases. Years of obser- 
vation, I must admit, have added only to my feeling of uncertainty 
and skepticism regarding the procedures commonly used, nud in 
the absence of a single rational principle there seems no guide. 
It Avas the plan in this study to take certain definite conditions of 
diet, etc., as a basis, and to obscrAm effects of alterations of single 
factors. Since it Avas desirable to continue observations over 
considerable periods, the diets often used in metabolism studies 
could not be cmploA-cd’ because the patients too quickly tire of 
them. For this reason we used the ingredients of an ordinary 
mixed diet, only preserving .some factors, c. //., nitrogen, at a 
minimum. Complete analyses were made of these diets. At once 
Avc meet an ol)staclc in the comparison of the protein metabolism 
of a normal man Avith that of a sick patient. The latter may have 
difficulty in eating a certain .small ration Avhicli is epute inadequate 
for the man in liealth. Our controls arc, on this account, not of 
so much service as in other studies wlicrc the patient is not so sick. 
They serve simply as a background of tiie normal response to a 
definite dietarv regimen. As the fuel A-alucs of these diets liardly 
exceeds 1300 calories, it folloAvs that the patient is usually insufii- 
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ciently nourished; but it often happens that an adequate amount 
of food can not be ingested and retained by'patients with nephritis 
at those periods of the disease where these investigations are most 
instructive. A consideration of the metabolism of undernutrition 
shows that no source of serious error of interpretation is introduced 
into the investigation by these conditions. If the food intake be 
below the immediate, requirements of the organism for energy the 
deficit is made good at the expense of body fat (and stored glycogen) . 
This loss becomes manifested in a fall in body weight. There is 
even in starvation a marked conservation of protein in the organism, 
and under conditions of slight undernutrition the protein destruc- 
tion for energy or heat is extremely slight. Toxic protein destruc- 
tion is another matter, and need not be considered when the 
temperature range is normal. 

The second feature relative to the diets employed concerns the 
amount of nitrogen which was purposely reduced to a very low 
amount. The normal person is constantly tending to a condition 
of nitrogenous equilibrimn between intake and excretion, and if 
protein food be much reduced there is a gradual fall in nitrogen 
excretion, until after a few days a balance is struck. 

Nitrogen is retained to the body normally under two condi- 
tions only: during growth, when muscle tissue is being built up, 
and during convalescence, after periods of disease that have caused 
tissue destruction; both conditions demarked by gain in weight. 
Sharply contrasted with these normal states is the phenomenon 
peculiar to some types of nephritis wherein for periods of time 
the nitrogen excreted is considerably less than the intake, and there 
is, synchronously, a loss in, or stationary, body weight unless 
edema develops. These generally accepted facts which contrast 
the nitrogenous metabolism of some types of nephritis with the 
normal are briefly outlined as a basis for our further consideration. 

Methods. The methods of study of metabolism in animals 
have been adopted, so far as possible, in this work. The ingredients 
of each diet were weighed before each meal, and particular care 
was exercised to see that all the food given to a patient was eaten. 
Like portions of food were taken from the ward pantry for analyses. 
The preparation of the food was intrusted to a competent nurse 
who understood and realized her duties. Urine was collected from 
6 A.M. to 6 A.M., and at the latter time the patient was required to 
empty his bladder. The urine specimens were analyzed separately; 
the feces in periods. Unless specifically noted in the charts the 
nitrogen of the feces is deducted from the total nitrogen intake for 
the period. 

Nitrogen Retention without Edema. From the study of 
metabolism in a series of cases of renal disease, it is observed 
that departures from the normal are noted chiefly in respect to 
nitrogen or sodium chloride. While with some cases the abnor- 
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niality afi’ccts only nitrogen witli others, salt is also retained as 
well as nitrogen. The remarkable degree of nitrogen retention 
ei’idenced in some cases is not generally appreciated, and the 
pertinent question here arises, ^Yllat becomes of this retained 
nitrogen? As an example of one of the questions at issue, the 
following case is cited when there was a retention of three grams of 
nitrogen per day. 

Case l.~W. H., aged forty-eight years. Admitted December 
17, 1913, complaining of headaches and swelling of the face and 
ankles. 

Excepting pneumonia in 1S99, he had had no serious sickness. 
The present illness began about eighteen months before admission, 
with dyspnea on exertion. For six months there has been vomit- 
ing almost daily, sometimes two or three times a day. There was 
no gastric distress other than nausea. During tin's period severe 
headaches have been frequent, and there have been puffincss of the 
eyes and swelling of the feet. There have been no visual disturb- 
ances. The appetite has been good; bowels regular. 

Exammaiion. The patient is poorly nourished, with slight 
edema of the face. Retiiue hazy, but no exudate or hemorrhages. 
Moderate cardiac hypertrophy. Systolic retraction in fifth, sixth 
and seventh spaces outside the nipple; no evidence of valvular 
disease. Pulse is small and of low tension; blood-pressure, 134 
mm. Hg. Liver enlarged, 10 cm. below costal margin in the right 
midclavicular line; smooth and not pulsating. Slight edema of 
legs and feet.. Blood: hemoglobin, SO per cent.; leukocytes, 
10,000. Wassermann, negative. Urine: 1500 c.c.; specific gravity, 
1009; albumin, -f; casts, -f-k; leukocytes, -f; phcnolsulphonc- 
phthalein tc.st, 28 per cent. 

The edema snb.sidcd quickly and the liver became perceptibly 
smaller during the first week. The patient was apparently doing 
very well. 


TABLE I.— METABOLIC STUDY OF PATIENT W. II. 


Diltc. 

Amount 

nrinc. 

Df'i'embcf, 

c.c. 

19 

17S0 

20 

ir,T 0 

2! 

1120 

.72 

1.5.50 

23 

SGO 

24 

1500 


NilroKori 

+ 

nlbumm, Nilroscn, 

RmJ. K'lis. 

.S.ec. 4.31 

'i.m a.ss 

:i.47 

4.14 

3.22 2.9S 

3.95 


22.71 
lliCC't 41.7.'> 

+19.01 


XnCI. 

Sulplmr, 

Rins. 

Kins. 

4.27 

0.4G 

3.30 

0.41 

4.12 

0.29 

5.43 

0.3C 

3.01 

o.3:t 

7.02 

0.41 

27.7.5 

2.20 

15.21 


•12.51 



Flu>^- 

p!ii>ni'>. Wflfh!. 

CUl?*. ptulli'i. 

O.'iO 975 

o.as 90 

0.:50 92! 

0.27 92 

o.:m .S71 


Bntiiicc- . . . ■ 

Fluid ititukc 500 f.('. d-'uly. 


N rS " 10 ; J 
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On December 23 there was noted a wealmess of the right hand, 
and the next day the patient showed distinct weakness of all 
muscles of the right half of the body, including those of the face. 
There was no change in sensation or of the reflexes. There was no 
disturbance of consciousness; no headache; no other prominent 
sjnnptom. The patient felt well, except that he was naturally 
worried about his paralyses. All of these central symptoms cleared 
up during the next ten days, so that no residual of the paralyses 
was detectable. 

The marked retention of nitrogen, increased until the climax, was 
of special interest with this history and in relation with the blood- 
pressure chart. 



CiiAnT I. Blood-prcssuro chart. W. H. 

Several interesting considerations arise from the metabolic study. 
The edema which was evident on admission to the hospital subsided 
rapidly, and explains in part the rapid loss in weight. If this loss 
were all water it represents nearly five liters, which might seem 
improbable in view of the moderate edema detectable. There is, 
however, a difference of over five liters between the fluid ingested 
and the volume of urine excreted. This fact brings into prominence 
the lack of concord between the sodiiun chloride loss and water 
loss from that necessary for isotonic solutions in the body. 

The salient features presented in the study of this case are; a 
normal water elimination and an apparent washing out of sodium 
chloride — negative balance — ^but at the same time marked reten- 
tion of nitrogen with a climax synchronous with the development 
of a transient paralysis. The condition of affairs clearly parallels 
the uremic symptoms which von Leube cautioned are likely to 
follow the sudden subsidence of edema after diaphoresis. One is 
led to imagine here a loss of water only, and in consequence of this 
an increase in concentration of some excretory materials in the 
blood and tissues.^ The highest concentration of nitrogen in the 

* E. E. Butterfield has investigated a series of blood sera, using purely physico- 
chemical methods. The results are interesting and very significant. The physical 
changes in the sera of various types of nephritis mirror the more obscure chemical 
deviations from normal. Thus in the type of case under discussion the slight increase 
in specific gravity, dry residue, and refraction index means concentration, while 
the freezing-point indicates a disproportionate increase in some other ingredients. 
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urine is a little better than 0.2 per cent., and one is led at once to 
conjecture regarding the total nitrogen elimination had the urine 
volume been doubled. In other words, is the nitrogen excretion 
in any degree a function of the urine volume? This case is given, 
perhaps, unnecessary discussion, since it is in some essential par- 
ticulars typical of a number that have been studied. It illustrates, 
as they all do, a relation that appears to obtain quite constantly 
between marked nitrogen retention and some of tlie terminal 
sequelie of severe nephritis. lYlien there is a rapid accumulation 
of nitrogen in tlie body under tliese circumstances, eitlicr uremia, 
apoplexjq or cardiac failure seems predictable. 

It has been accepted that one of tlie characteristic phenomena 
of the tjqie of nephritis under discussion is that the nitrogen con- 
centration of the urine is low. Wliile a normal urine may contain 
2 or even 3 per cent, of nitrogen, with this form of nephritis the 
"kidney is not able to concentrate,” and a liter of urine may con- 
tain even less than ten grams of nitrogen. Concentrations of mucli 
below 1 per cent, even when tlie fluid ingest is restricted are not of 
unusual occurrence. It would seem, then, from this that the 
completeness of elimination of excretory nitrogen is dependent 
upon the amount of diluting medium, other factors being equal; 
in other words, if the nitrogen to be eliminated is 12 grams, and 
the maximum concentration effected by the kidney 0.5 per cent., 
the necessary urine volume must equal 2400 c.c. AYc have made 
a number of observations wbich appear to support this conception. - 
With the following case, which is tjqiical, tlie evidence recorded in 
the chart shows that a plus or minus nitrogen balance is dcjiendent 
on the urine volume, that is, the fluid ingested. In all other respects 
the periods are exact duplicates. 

Case II. — H. K., aged forty years. 

Fast Hisiory. Patient had scarlet fever at five years of age and 
pneumonia when ti\'cuty-two. Has never been robust, but has 
been ivell. No history of nycturia or edema until two months 
ago. Venereal diseases denied. 

Present illness began seven iveeks before admission, with head- 
aches, mostly occipital, but involving vertex and frontal regions 
at times, hlorc recently there has been some shortness of breath, 
and the patient has grown weaker. At tliis time there was swelling 
of the face about the eyes and later some swelling of the ankles. 
The patient has noted that for the past month he has had Hurst 
at night and passed much urine. There have been cramps in the 
legs. 


Tbh is further emphashed in differences between total dr>- resit no end U.e protein 
under v.srious conditions: Normnl drj- residue minus protein. 1 Y* 

edemn. drj- residue minus protein. 2.2; ncphntis with uremi.a. dr>- residue minus 

’^™Wc'hnvo studictl 22 of nitroKcn rctcnlion, and thf,-e nportc-l r<-pr.--erit fair 


oxaniples. 
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TABLE II.— metabolic STUDY OF PATIENT H, K. 



Amount 




Date, 

urine, 

NnCl, 

Nitrogen, Weiglit, 

xVpril. 

c.c. 

gms. 

gms. 

pounds. 

9 

900 

2.88 

5.06 

119 

10 

SSO 

2.90 

4.85 


11 

1920 

5.95 

9.G2 


12 

1430 

4.72 

G.GS 

117^ 




2G.21 
28. 8G 

(ingest) 




+2.G5 

(balance) 

1.2 

2090 

G.G9 

9. 04 


14 

2190 

7.88 

11.29 

117 

1.5 

1940 

G.Ol 

9.31 

llGl 

IG 

2220 

G.IG 

9.5G 





39.80 

29.53 

(ingest) 




-10.27 

(balance) 

17 

1580 

4.27 

7.49 

114 

18 

1500 

3.45 

6.86 

113 

19 

1840 

3.49 

8.93 

112.) 

20 

1540 

3.23 

G.87 

Ill 

21 

17G0 

2.29 

8.25 

111 




38.40 

27.22 

(ingest) 

* 



-11.18 

(balance) 

22 

1100 

1.43 

5.47 

111 

2.3 

1030 

1.24 

5.30 


24 

750 

2.G3 

4.50 


25 

850 

1.02 

5.34 

111 

20 

820 

1.48 

4.92 


27 

910 

1.55 

5.93 

112 

28 

1180 

2. GO 

G.GS 





38.14 

51.10 

(inge.st) 




+12.96 

(balance) 

29 

1300 

3.12 

7.43 

112) 

30 

1470 

3.09 

8.57 


May 




114 

1 

1480 

3. 20 

6.02 

2 

1330 

2.79 

7.75 


3 

2290 

4.12 

11.12 

114) 

4 

21G0 

4.01 

9.01 


5 

2100 

4.20 

9. GO 

117 

G 

1490 

3.13 

8.09 


7 

1400 

2.94 

7.84 

US 

8 

15G0 

2.72 

8. 20 


9 

17G0 

2.99 

8.55 

120 

10 

1840 

3.50 

8.41 

119) 




100.65 





89.57 

(ingest) 




-11.08 

(balance) 


Metabolic diet. 
Fluids, son c.c. 


Force fluids. 


Milk, 1200 c.c. : water, + + 


Metabolic diet + fluids, 
500 c.c. 


Force fluids. 
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Emnninaiion. Die patient was a rather poorly nourishcfl man, 
and looked anemic. The examinatioijs disclosed a moderate dci^rce 
of cardiac hypertrophy and some edema of the legs. Blood- hemo- 
globin, 54 per cent., otherwise of no significance. B’asscrmann 
reaction negative. Blood-pressurcj 17S mm. Hg. systolic. Urine; 
twenty-four-hour quantity, 1600 c.c.; specific 'gravity, 1012; 
albumin, -j--b; hyaline and granular casts and leukocytes. Phenol- 
sulphonephthalein test; 5 per cent, recovered in Uvo hours. After 
four days of observation the patient was given the measured diet. 
An initial diuresis on April 1.3 was due in part to edema fluid. 
On the next three days the patient was encouraged to drink wat(!r 
freely. The rise in nitrogen excretion is striking. 

In the first period (April 9 to 12) there is a retention of two 
grams of nitrogen, a minus chloride balance, and a falling weight 
curve. The loss in weight continues imtil April 21, when the 
chloride balance is struck between intake and output. In the 
second period, April 13 to 16, there is a sharp increase in nitrogen 
excretion, so that in four days ten grams more nitrogen are excreted 
than ingested. As the patient began to tire of the diet a change 
was made to milk from April 17 to 21, involving a slight drop in 
the nitrogen intake. During' this period the patient was urged 
to take water enough to make the total fluid ingested up to two 
liters. Here, again, the balance for the period shows a nitrogen lo.s.s 
to the body of eleven grams. The patient’s condition liad now 
become excellent, and he was kept in bed only to n.s.'^urc of accuracy 
in the study. 

Thus far the nitrogen excretion has appeared to bear some 
relation to the volume of the urine. Is this the case actually? 
If it be so then a restriction of the fluid ingested should be accom- 
panied by a retention of nitrogen in the body, i. c., a jflus-nitrogen 
balance. The fluid ingested was limited to 500 c.c. daily in the 
period April 22 to 2S and the metabolic diet was resumed. All 
other conditions were the same as in the earlier periods except 
that the patient was in much better condition. It is to be observed 
that the drop in the urine volume consecpieut upon limiteil fluid 
intake is at once followed by a fall in the nitrogen output. On no 
day did the urinary nitrogen equal the nitrogen of the food, and 
the period shows a retention of nearly thirteen gram.s. There was 
also a rise in the non-protein nitrogen of the blood at the end of 
the period. There i.s, then, in this ease, an intimate relation between 
t))e nitrogen balance and the water excretion. 

The increase of fluids in the next period points again to a wash- 
iii" out of retained nitrogen and a negative balance for the period. 

One might be incUncd to attribute the retention in the ])eriod 
April 22 to 28 to tissue regeneration, because there was a gain of 
;i i)ound in weight; Imt this interpretation is negated by the con- 
tinued gain in the following perioil. April 29 to May UJ. when there 
was constant nitrogen loss. 
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^ A fact in relation to the chloride excretion deserves attention, 
since it is frequently noted in our studies. From April 9 to 21 the 
tendency is toward chloride equilibrium, with a more prompt 
excretion accompanying the periods when the urine volume is 
large. On April 21 the excretion is the same as the intake. During 
the next period there is a retention of a slight amount, followed by 
a negative balance in the final period. 

This patient left the hospital in excellent condition and free 
from s.^miptoms. 




Chart II. Blood-pressure chart. H. K. 

The relation between the urine volume and the nitrogen excretion 
appears with considerable constancy in this type of chronic neph- 
ritis. This case given in detail is not exceptional, but rather typical. 

The following case presents the same essential factors as the last: 

Case III. — B., aged thirty-eight years. 

Past History, Patient had scarlet fever in childhood and has 
had attacks of tonsillitis during his life. Patient was operated 
upon for appendicitis in 1903. At this time albumin was found 
in the urine. Has had no symptoms of renal disease until 1914. 
The patient contracted lues in 1896, and was treated. Several 
years ago he was treated again with salvarsan. 

Present' History. For three months there has been increasing 
dyspnea, especially at night. There has been some cough. He 
has lost in weight and his appetite is poor. Urine is passed freely, 
two or three times during the night. There has been very little 
headache, no visual disturbances, and no notable edema. 

Examination. This disclosed slight cardiac hypertrophy, with 
a blood-pressure of 1.58 mm. Pig.; no edema; no retinal changes; 
hemoglobin, 78 per cent.; Wassermann doubtful. The urine 
amounted to 1075 c.c. for the first day. Specific gravity, 1013; 
albumin, heavy trace; a few hyaline casts. Phenolsulphonephtha- 
lein test, 7 per cent. The non-protein nitrogen of the blood was 
88 mg. per cent. 

This patient left the hospital much improved, although it was 
evident that the prognosis was definitely bad. The phenolsulphone- 
phthalein test was never better than 10 per cent, for two hours. 
In a study conducted on this patient four months later it was found 
that his kidneys were unable to excrete more than eight grams of 
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nitrogen per day under any conditions. If the water in-^esfeti 
was adequate to secure a urine volume of 2400 c.c. or o\-er, the 
riitrogen ran from seven to eight grams, irrespective of liow large 
the protein intake might have been. If, on the other hand, the 
urine volume were low, the total nitrogen would be low. 



TABLE 

III.— METABOLIC 

STUDY OF 

P.VTIEXT R. B. 

T)atc, 

•Alnouat 

urine, 

XaCl. 

Nitro-ce 

1 . WeiAlt, 


M-ircji. 

c.c. 

Kins. 

wn«. 

pounil.'s. 


to 

1020 

G.-IS 

G.77 

127 

Mof.-ilKTlit; diet, -f 500 

17 

1-170 

5.29 

G.SO 


water. 

X'oii-profem X', SS nig. 

IS 

I'lOO 

4.90 

7. CO 

124 

10 

1390 

4.45 

7 . 5:1 

1231 


20 

SOO, 

2.40 

4.25 

12U 





32.99 

30.44 (ingest) 



+.3. '15 (balance) 


22 

1730 

4.00 

S.5S 

124 

Ineroa.'cd w.atcr intake. 

23 

1950 

3.40 

7.56 

125 


24 

1900 

4.20 

S.5S 



25 

1400 

3.45 

7.. 54 

1241 


20 

1840 

3.20 

7.79 

124 


27 

1720 

3.24 

S.43 - 

125 


2S 

2220 

3.45 

9.4S 

1251 


29 

1520 

1.92 

5. IG 

125 



03.12 

60.75 (ingcsl) 


—12.37 (balance) 


Case IV. — D., aged forty years, tailor. 

Family Ilisiory. Father and motlier died of old age. 

Fast History. j\Ialaria in childhood, lias never been siek 
until the present trouble commenced, six months ago. Alcohol 
in moderation. Venereal infection denied. 

Present Illness. This began six montlis ago, with headaches in 
the morning. The licadachcs were frontal at these times. The 
patient noted that the breath was foul. The headaches have 
inereased in frequency and the patient has been attending Cornell 
Dispensary for relief. The eyes have been swollen at times, but 
not the ankles. lie has had frequent urination for two weeks. 
No dyspnea. 

Examination. Well-developed man; looks anomic; face some- 
what pulTy. Pupils react normally. Albuminuric retinitis on both 
sides. 'J'hjToid normal. Lungs normal. Vascular: pulse equal, 
regular, of* good force, tension increased; artery, sclerotic. Blood- 
pressure, ISO mm. Jig., systolic. Heart; prccordinl impulse heaving 
and not localized. Belative dulne.ss from right sternal margin 
to 12 cm. to left in fifth, intercostal space. No murmur.^. Aortic 
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second accented. Abdomen: normal. Liver and spleen: normal. 
Extremities: no edema; reflexes normal. Glands not enlarged, except 
those in cervical region, Avhich are palpable. Weight: 119.5 pounds. 
Blood: hemoglobin, 70 per cent. Erjdhrocytes, 5,000,000. White- 
blood cells, 18,000. Wassermann negative. Non-protein nitrogen, 
132 mg. Urine: 1010 c.c.; specific gravity, 1012; albumin, very 
heavy precipitate. Many hyaline and granular casts; a few 
white-blood cells; no red cells. Phenolsulphonephthalein test on 
March 24, 11 per cent, recovered and a lactose test on the 25th 
showed no excretion up to fourteen hours. Phthalein test, April 
7,- 16.7 per cent, in two hours; and on May 5, after discharge, he 
returned to the hospital for the test, which was 14 per cent. The 
systolic pressure was irregular from day to day, with limits of 
210 and 170 mm. Hg. 

As this patient appeared very sick at the time of admission 
the metabolic diet was not used, but instead milk, in measured 
amounts, supplemented by arrow-root to increase the caloric value. 
The metabolic diet was commenced on April 15. 

TABLE IV.— METABOLIC STUDY OF PATIENT D. 



Amount 

Total 


Sul- 

Phos- 


Date, 

urine, 

nitro- 

NaCl, 

phur, 

phorus, 

Weight, 

^larcli. 

c.c. 

gen, 

gms. 

gms. 

gms. 

pounds. 

26 

850 

7.10 

0.51 

0.54 

0.50 

Non-protein N, 130 

27 

1160 

10.47 

2.90 

0.65 

0.68 

116 mg. 

28 

1100 

8.88 

1.65 

0.41 

0.54 


29 

1150 

8.70 

2.53 

0.51 

0.54 


30 

1490 

12.19 

3.58 

0.67 

0.68 


31 

1070 

7.74 

2.14 

0.39 

0.42 

116 



55.08 

13.31 

3.17 




Ingest 45.17 

15.66 






-9.91 

+2.35 

balance 



April. 






114 Force fluids. 

IS 

2070 

7.92 

5.38 

0.63 

0.54 

19 

2360 

9.52 

6.37 

0.74 

0.63 


.20 

1730 

6.64 

3.80 

0.50 

0.46 

Non-protein N, 45 

21 

2910 

11.00 

8.15 

0.82 

0.73 

116 mg. 


35.08 
Ingest 29.26 

—5.82 balance 

NaCl and nitrogen of feces substracted from ingest. 

With Case IV there was a negative nitrogen balance attained 
with relative ease when the protein of the diet was reduced. The 
flushing out of nitrogen was accompanied by a fall in the non- 
protein nitrogen of the blood to nearly a normal concentration. 
The weight remained almost constant. In the second period the 
fluctuation of the chloride excretion with the urine volume was 
potable; a phenomenon already mentioned. Chloride metabolisni 
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was not normal, although compensation is attained in an irreuular 
manner; there was no evident edema. 

This patient ivas discharged mudi improved and sufBciently 
well to be able to secure life insurance, as he confided to a house 
officer at the time of a “follow-up” call. 

These cases are illustrations of more or less successful application 
of a principle to attain a definite result; the prevention of nitrogen 
retention and the washing out of nitrogen retained during some 
previous period. As a method in practice one must make every 
reservation as to its efficacy. The cases that are found in hospital 
wards are, for the most part, representative of advanced stages 
of the disease where but little benefit at best can be expected. 
^Ye do not at present know whether periods of nitrogen retention 
accompany the earlier and often transitory manifestations of renal 
disease. It is possible only to cite the facts that when this faulty 
elimination persists for some period and is of a marked degree 
there ensues some of the phenomena characteristic of uremia. 
I do not believe we are even able to assert that the latter state is 
a consequence of retention and not merely an associated ])heno- 
mcnon. 

Now it is self-evident tlmt large amounts of fluid can not be 
taken by every nephritic without danger. Each liter of water 
ingested represents an ap])reciable e,xtra burden thrown upon 
the heart muscle, and with nephritis of all types we find this muscle 
abnormal and especially so with tliese cases of nitrogen retention. 
Hence it follows that with every case caution is necessary, and 
witli some the procedure might be, theoretically, hazardous. A 
slowly developing water retention has been noted in some cases 
wthout evidence of cardiac embarrassment, yet we have held 
this water retention to be of cardiac origin, and are supported in 
this belief by the fact that digitalis often causes a prompt elimination 
of the surplus. 

With cases where the renal damage is so extensive that there 
is no margin of accommodation or where water elimination is 
impaired no result is secured by forcing of fluids. 

The following case is of tlie latter type: 

C’ask V.— T. C., aged thirty-eight years. 

Fast Jli.Hori/. Patient lias never been confined to bed until 
tlic onset of his present illness. He has had sliglit rheumatic pains 
at times, but not of such severity as to require medical attention. 
In habits the patient is moderate; he has used a little beer occa.sion- 
ally, i)Ut very seldom whisky. He has had gonorrhea, but never 
lues so far a.s he knows, and give.s no history suggesting infec-tion. 
His normal weight is idiout 1 10 pounds. 

Present Illness. I’atient Jia.s had headaches for a week; jirior 
to this svinptom he believed himself in good health, fl'hree days 
•cm he notcfl that his face and eyes scemeil pnlfy, bnt^lhere was 
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no swelling elsewhere. The urine has been scanty for several days. 
The color was not noted. He has had no visual disturbances; no 
dyspnea or nausea. 

Examination. Edema of face, especially about eyes. Moderate 
anemia; pyorrhea alveolaris; cardiac hypertrophy, with a faint 
diastolic murmur at the left sternal margin and a short systolic 
murmur at the apex. Pulse not Corrigan type. Lungs seem 
normal; abdomen normal. Slight pretibial edema; no glandular 
enlargement. Blood: hemoglobin, 65 per cent.; leukocytes, 6900. 
Wassermann negative (three tests). Blood-pressure, 160 to 130. 
Non-protein N, 180 mg. Urine: 800 to 1000 c.c.; specific gravity, 
1014; albumin ++; casts and a few erythrocytes. Phenolsul- 
phonephthalein test, 10 per cent, in two hours. 

The patient was given the metabolic nephritic diet, beginning 
April 1. On April 13 this diet was changed to one of milk and 
arrow-root starch. The patient left the hospital improved so far 
as concerned symptoms. The headaches ceased and edema sub- 
sided. There was no change in the albuminuria. Two weeks after 
discliarge he was readmitted with moderate edema, which disap- 
peared promptly with the use of theocin. There was pronounced 
diuresis and a fall in weight from 112 pounds to 103 pounds. 


TABLE V.— AIETABOLIC STUDY OF PATIENT T. C. 





N + 






Amount 

Nitro- 

albu- 


Sul- 

Phos- 


Date, 

urine, 

gen, 

min. 

NaCl, 

phur, 

phorus, 

Weight, 

April. 

c.o. 

gms. 

gms. 

gms. 

gms. 

gms. 

pounds. 

5 

1080 

7.08 

8.25 

4.75 

0.44 

0.29 

110 800 c.c. 

G 

990 

5.89 

7.53 

3.86 

0.35 

0.23 

water. 

7 

1040 

7.00 

8.77 

3.95 

0.43 

0.29 


S 

770 

4.74 

6.54 

2.62 

0.32 

0.15 

Ill 

9 

950 

7.74 

8.61 

5.23 

0.53 

0.39 


10 

G80 

4.4G 

5.74 

2.04 

0.34 

0.12 


11 

840 

5.17 

6.99 

2.52 

0.42 

0.19 

. . . 2800 c.c. 

12 

900 

5.49 

7.08 

2.70 

0.37 

0.22 

112 fluid 



47.57 

59.51 

27.67 





Ingest 

58.12 


20.88 





Balance +10.55 


-6.79 



N : S 14 : 1 

13 

790 

4.64 

6.12 

2.29 

0.31 

0.17 

112 1200 c.c. 

14 

820 

4.77 

6.31 

2.39 

0.32 

0.19 

milk; 50 

15 

810 

6.60 

7.85 

2.89 

0.43 

0.30 

113 gms. 

16 

800 

5.18 

6.43 

2.00 

0.29 

0.27 

starch. 

17 

850 

4.89 

6.20 

2.72 

0.27 

0.28 

Ill 



26.08 


12.29 





Ingest 

28.75 


10.41 





Balance 

+2.67 


-1.88 





The patient returned to his home but did not attempt to work. 
Headaclies returned in the latter part of May, and there was 
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dyspnea and sojnc nansca. Kdcrtia did not ap])ear. On ,Tmi(; 2 
the patient’s 'vvife noted tu-itching niovoincnts of the hands and 
face nliich alarmed her, and hospital aid was reciuested. Tiic 
patient had an epileptiform convnlsion in the amhniance and was 
admitted to the ward in coma. Death occurred the day of admis- 
sion, No autopsy. Oinical diagnosis: chronic ncpiiritis; chronic 
valvular disease (aortic insufficiency); uremia. 

’J he table in this case shows a low urine volume, Avith no visitiie 
response to increase in fluid ingest; a small negative chloride bal- 
ance and a marked tendency to retain nitrogen. TJic high non- 
protein nitrogen at the beginning of the study indicated tiiat 
successful therapeutic measures Avould be marked by a negative 
nitrogen balance. This could not be secured. In the second 
period, Avith even further reduction in the nitrogen inge.st, there 
still persisted a plus balance and the non-])rotcin nitrogen practically 
unchanged. Here it was evident at the time of the first admission 
to the hospital that the rapid improA'ement in the patient's con- 
dition could not be continued nor Averc his kidney.s adequate to 
any larger demands than those of a liighly restricted diet. Tlic 
discussion of cases such as this represents, naturally focii.sses npou 
the nitrogen exchange, but the morbid state is hardly more evident 
with the nitrogen than Avitli other elements coTiccrncd in protein 
metabolism; both sulphur and phosphorus excretion arc below 
what they should be and there arc no compensatory days. With 
these facts in view the terminal event is entirely logical and Avas 
expected. 

Everyone Avho has studied the metabolism of cases of nejjiiritis 
has observed a retention of amounts of nitrogen in excess of what 
can be explained by increases of tlie non-protein nitrogen of the 
blood. A retention of a gram a day is common, tAvo or throe grams 
a day for a couple of Avccks not rare, ^^hat becomes of fifteen or 
tAventy grams of nitrogen so retained by a patient whoso condition 
cxehuies the idea of cellular growth? Not half this amount of nitro- 
gen can be accounted for in tiie Idood on the basis of the degrees 
of the non-protein nitrogen observed.-' It is evident that the 
surplus must be in the tussucs, cither free or eoml/mcd. 

In an attempt to gain some light on this j)oiut a seric.s of analyses 
lias l)cen carried out on A'arious tissue.s from cases of nephritis in 
coinjiari.son aa'IiIi other di.sease.s, and it is apjiaront that the uou- 
protciu nitrogen in tissues aceumulatcs to a remarkable degree. 
Tliis is true of muscle (psoas) and of liver tissue, whcther_of ail 
Ave arc not as yet jircpared to state. The fact is mentioned in tfu.-> 
place as an answer to questions already brought out in this paper. 


inril iion-protfin nitiPOTU o5 the IiVkxI rrjxii'Vi ij- inVJi (<■' 
l(K) i-.r.: 2i>0 me. ix'r lOT c-c. t? :in Srnn 

rijf jiilTrri'mv of If/) ijik- p<r lO) c.o. a'.'-omiix for -I.s 


’ T!in nririj) 

■U) me. por mo 
n' pfjrilKs Tljf jiifff’!' 
t))f li’oot! vohmv cau;)! a IHcrs 


iiiVJi (fAci :)t niseit 

M'illi “-Vt'rr 
til troy';) if 
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Any further consideration of these facts or endeavors to interpret 
them -would be, with the evidence at hand, idle conjecture. 

Conclusions. The retention of nitrogen is one of the common 
phenomena associated with a large percentage of the cases of 
nephritis observed in hospitals. Whether this retention charac- 
terizes also, in lesser degree and periodically, earlier stages of the 
disease is not at present clear; but this is generally assumed to be 
true and is held accountable for some symptoms, whether correctly 
one may not assert. At those periods of nephritis when patients 
are forced to seek hospital aid the retention of nitrogen outside of 
convalescence appears to precede and lead up to either frank uremic 
manifestations or to -the graver complications of , renal disease. 
Furthermore, a careful study of a large number of cases discloses 
many where the metabolic disturbances seems confined to the 
protein economy, that is to say, the notable failure in elimination 
is in respect to nitrogen and this retained nitrogen is found not 
only in the blood but also in the tissues. 

With some of these cases water metabolism is either normal or 
approximately normal and the total nitrogen elimination then 
appears to depend directly on the volume of water that passes 
through the kidneys. This is simply another way of stating an 
accepted fact: tha-t the diseased kidney can not excrete a concen- 
trated urine, i. e., the power of concentration is impaired. If 
under these conditions the nitrogen of the diet be reduced to about 
half the normal and the fluid ingested be increased there results 
first a sweeping out of retained nitrogen and later normal approxi- 
mations toward equilibrium. Reduction of nitrogen intake alone 
does not suffice, nor does the ingestion of large amounts of water 
if the diet nitrogen be not curtailed. 

From a practical point of view this principle would seem to have 
a therapeutic application, although perhaps of narrow scope. 


THE DIFFERENTIATION OF NEPHROPATHIES, CARDIOPATHIES, 
AND ALUED CONDITIONS. 

By E. E. Butterfield, M.D., Frank Erdwurm, M.D., 

AND 

W. PI. Braddock, M.D., 

NEAV YORK. 

(Fi’om the Service of Dr. V. H. Norrio and the Pathological Department of Bellevue 

Hospital, New York City.) 


The diagnosis of renal insufficiency at present rests chiefly on 
the establishment of a diminished rate of elimination of certain 
substances normal or foreign to the usual body metabolism. It is 
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improbable that any single, simple test will ever coni])lctelv suj>- 
plant a quantitative study of the water, chloride, and nitrogen 
balance, especially when this is supplemented by a quantitative 
test of the rate of elimination under conditions of stress, c. g., 10 
grams of sodium chloride, 3 liters of water, or 20 grams of urea added 
to the diet. To conduct such a metabolism study successfully 
requires several weeks and necessitates working with a constant 
or analyzed diet, besides careful separation, collection, prescr^'ation, 
and analysis of the twenty-four-hour urine during the period of 
study. It imposes, therefore, on the patient, personnel, and analyst 
conditions which are difficult to realize at present, either in hospital 
work or in private practice, even in isolated cases, and which arc 
almost excluded as a routine procedure on a large material. It is 
highly desirable to have some alternative procedure which is more 
rapid and convenient with as little sacrifice as possible to thorough- 
ness, accuracy, and reliability. 

It is well known that the delayed elimination of certain sub- 
stances in the usual forms of nephritis results eventually in the 
retention of these substances in the body. At present there is a 
lack of definite information concerning the quantitative distribu- 
tion of the retained sxibstanccs throughout the body fluids and 
tissues. It is known, however, that an increased concentration of 
certain substances in the blood serum occurs in many cases of 
nephritis. Furthermore, the blood serum is the most accessii)lc 
material to .study for evidence of changes in concentration, which 
would result from retention of sufficient quantities of the substances 
in question. 

Through the work of Widal and his collaborators, of II. Strauss, 
and of P. V. Alonakow, the existence of two definite forms of nephri- 
tic retention has been established. In one form water and salt are 
retained, while in the other there is retention of nitrogenous sub- 
stances. In some cases both forms of retention occur together. 
While this information has been derived chiefly from metabolism 
studies, it would seem logical to suppose that a sufficiently pro- 
longed retention would be followed by characteristic changes in the 
blood scrum. The detection of these, changes in the senim would 
dcpenrl largely on a fortunate selection of methods. Chenaical 
niethod.s alone would not always yield the information desired. 
A determination of the concentration of sodium cliloride, for 
example, would reveal little or nothing if both water and salt were 
retained in corresponding amoimt.s. Ncvcrfhcle.ss, the rcsidting 
dilution of the scrum with aqueous salt .solution could be detect e<l 
l)v physical methods. II. .Strau.s5^ made ii.se of the rofractorncter 
for this puriJO.‘=e, and tliereby callcii attention to the hydremic 
state of the blood scnim. as cstimatwl by tlie low refnictive indcs, 
in cases of nephritis with edema. 

J f. Win- Mi-a.. IISW, lx, Cm. 
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Other physical methods may be used to detect different changes 
in nephritic blood serum. The freezing-point, for example, may be 
taken as a measure of the concentration of relatively simple mole- 
cules, irrespective of their chemical nature. Although the freezing- 
point method has been more or less abandoned of late, previous 
reliable work has shown that there is an increased depression of 
the freezing-point of the blood serum in most cases of uremia. 
Determinations of the specific gravity have also been used to detect 
changes in the composition of blood serum, and hydremic sera have 
been recognized previously b}'^ this method. 

The numerical values of the freezing-point, refractive index, and 
specific gravity of normal human serum are practically constants. 
In the pathological sera the freezing-point, refractive index, and 
specific gravity not only deviate from the normal, but may also 
vary independently of one another. These independent variations 
represent changes in the concentration of entirely different groups 
of substances. Consequently, the systematic use of these methods 
would seem especially applicable to the problem of nephritic reten- 
tion, and should yield valuable results in the diagnosis of cardi- 
opathies and nephropathies. This is in fact the case, and it has 
been possible with these methods to establish characteristic serum 
pictures for (1) chronic nephritis with edema, (2) ehronic nephritis 
with uremia, and (3) chronic nephritis with both edema and uremia. 
Furthermore, chronic nephritis with edema may be differentiated 
from cardiac decompensation with edema by analysis of the serum. 
Finally, it is possible to recognize a group of cases which cannot 
be classified either as primary cardiopathy or nephropathy. These 
cases show persistent hjqDertension and an extremely concentrated 
serum.2 In the absence of more detailed knowledge they may be desig- 
nated provisionally as cases of primary arteriosclerotic hypertension. 

In the present study the determination of the freezing-point, 
refractive index, and specific gravity have been supplemented by 
determination of the protein content and dry residue of the serum. 
While these supplementary determinations do not add materially 
to the results, they furnish a striking demonstration of the rela- 
tively large variations which are possible in the solid constituents 
of the blood serum in different diseases. 

Methods. The/reezmgf-pom^ was determined with the Beckmann 
apparatus. The eustomary precautions as to supercooling and 
inoculation were always observed. The determinations were made 
in duplieate, often in triplicate, and are accurate to 0.002° C. 
The freezing-point is designated as F. P. The freezing-point of 
blood serum is always below 0° C., and the numerical values are 
consequently minus quantities. . An increased freezing-point in 
the text- refers to one farther below zero, or with a greater absolute 
value, than that of normal serum. 


2 W. H. Veil, Deutscli. Arch. f. klin. Med., 1913, cxii, 504; and 1914, cxiii, 220. 
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The rrfractire index Avas determined witli the Zeiss immersion 
rcfractometer. The expression A X 10^ represents the dilicr- 
ence hetAveen tlie refractiA'c indices of serum and AA'ater at the same 
temperature multiplied by 1000. This makes the numerical results 
more striking to the eye Avithout affecting their A-alidity in any Avay. 

The specific gmrity Avas determined Avith an OstAvahl pycnometer. 
The figures gwen are corrected for temperature and bouyancy of 
air. The specific graA'ity is designated as sp. gr. in the tables. 


Group. 

Case. 

I'reezhig. 

point. 

I. XoniiaE: 

1 E 

0..5.5 


•2 B 

O..A(j 


3 R 

0..S9 


-i E 

O.o7 


;•) E 

O.o7 

II. Cardiac IIccopipcD- 

1 H 

()..A,A 

sation with iMlcma: 

•2 I. 

0..58 


3 C 

0.5G 


-1 II 

0.5G 


:> Z 

0..S3 


(i 11 

o.r.4 

111. Cliroiiic X'c/dirifi.'j 

1 11 

0.50 

witli Kdcniu; 

2 11 

0..53 


3 E 

0.53 


•! 1' 

0 . 5.J 


r, K 

0.57 


G E 

0.5G 


7 D 

0.51 


S R 

0.5.5 


0 C. 

0..5G 


10 V 

0..50 


n E 

0.5G 


12 R 

0..5I 


13 M 

0..5.5 


M R 

0.5.5 


l.A G 

0.5G 


10 '1' 

0..5.5 

Sept. 2S 

17 G 

0..57 

Oct. 7 

17 G 

0 . 5.5 

Inly 

iH K 

0..5.5 

•In. 7 

IS K 

0.,5G 

IV. ('liroinV .N'ephriti'- 

1 A' 

0.7G 

witii I'reiiiia: 

2 E 

O.G'^ 


3 G 

0.G7 


1 E 

O.GG 


.A K 

0.G2 


GO’.S 

O.GI 

A', Chriiiiie X<'plinli< 

1 G 

O.Gl 

\vU)i liili nia and 

2 E 

».<;3 

Cr>ini:i; 

;! (' 

0-G2 

A'l. .Arterio'eleri'.i' 

I G 

O..50 

llyperlen'ioii 

r 2 If 

0. .>ti 

.3 W 

tt .5*1 


A Nd X 10’ 

Speeific 

gravity. 

Dry 

rt'.^icluo. 

Eroteiii 

eoiiU'iit. 

IG.S 

1.027 

0.5 

7.9 

17.0 

1.02G 


7 .7 

17. S 

1.02G 

0.9 

S.5 

17.0 

1.027 



IS.O 

1.027 

10.0 

S.2 

10.2 

1.030 

10. S 

0.2 

17.3 

1.02G 

0.7 

S.O 

17.0 

1 ,025 

0.5 

7.S 

10.4 

1 .024 

0.1 

7.4 

10. 0 

1 .024 

9.1 

7.4 

10. 0 

1.024 

0.0 

7. .5 

11.0 

1,015 

G.3 

4,3 

11.3 

I.OIG 

G.G 

5.0 

11.5 

I.OIG 

0.0 

5.1 

12.0 

1.017 

7.1 

5 . G 

12.S 

1.020 

7.2 

0.1 

12. S 

1.021 


5.7 

12.0 

1 .020 

7.3 


12.0 

1.020 

7.2 

5.0 

13.0 

1.010 

7.G 

5.7 

13.2 

1.017 

7.5 

. . . 

13.5 

1.010 

S..S 

5,7 

13.5 

l.ois 

7 ,7 

G.O 

M.2 

1 .021 

8.0 

0.2 

1 1.2 

1 .022 

S.4 

0.0 

14.3 

1.023 

•s.O 

0.3 

14.5 

1 .023 

S.l 

0.7 

13.1 

1 .022 

7.3 

5.S 

11.3 

1.022 

S.l 

G.G 

13. S 

1.020 

S.l 

0,3 

1 J.S 

1.022 


0.7 

ISO 

1.030 

10. S 

S.3 

IS.O 

1.030 

10.7 

S.4 

IS. 3 

1 .027 

.... 


IS. 2 

1 .030 

11.4 

0.0 

17,1 

1.02 s; 



IG..5 

1.027 

II. ! 

7.S 

15.4 

1 .(r2.5 

S..5 

7,S 

11.4 

1 .022 

S.2 

5.0 

13.3 

1 .022 

7.4 

,5.3 

20. S 

1 .033 

12.2 

o,,s 

20,7 

i.o::i 

11 4 

0,4 

10.7 

1.030 

II.G 

fl ,.3 



UUTTERFIELD, ERDAVURM, BRADDOCK; NEPHROPATHIES 67 


The yrotein conient was determined graAdmetrically after precipi- 
tation by alcohol. The dry rcsid.ve Avas determined in the customary 
manner. The results of the determinations of the protein content 
and dry residue are expressed as percentage Aveight in Amluine. 

Ten to 15 c.c. of serum are sufficient for single determination of 
the freezing-point, rcfractiA'e index, specific graAuty, protein content, 
and dry residue. 

Results. The results are gRen in the table on the opposite 
page. The eases are arranged in groups according to the clinical 
manifestations. The symptoms and serum pictures of each group 
Avill be discussed in detail. 

Group I. Normals. Practising physicians and assistants in the 
hospital aaRo AA’^ere in good physical condition serA^ed as sources of 
normal serum. 


I'Ycezine- Specific Dry Protein 

Scrum findings. point. A N-t X 10" gr.avity. residue. content. 

Averpfio 0..57 17.. 5 1.027 9.S 8.1 

The indiAudual variations from the aA'^erage are A^ery small, less 
than 4 per cent, in the freezing-point and refractiA^e index, and less 
than 0.1 per cent, in the specific gravity. The average figures for 
the normals serve as a basis for comparison AAuth the figures in the 
pathological groups. 

Group II. Cardiac Decompensation with Edema. Clinical 
Symptoms. These cases all presented evidence of cardiovalvular 
disease AAdtli decompensation, many Avith a previous rheumatic his- 
tory. All had hypertrophied hearts, five shoAving the characteristic 
enlargement of mitral disease, greatly displaced right heart and 
conus, and the sixth, mitral and aortic disease and a pericardial 
effusion AAdiich Avas confirmed by exploration. The edema varied 
from slight puffiness of legs to general edema of the dependent 
subcutaneous tissues, with fiuid in the pleural and peritoneal cavi- 
ties. The urine voided Amried in Amlume from 600 c.c. to 2700 c.c. ; 
average speeific gravity, 1.016; all contained albumin in various 
amounts, and casts AAmre found in 4 cases. The eye-grounds AA^ere 
normal in all of them. Fh-e recoA'^ered sufficiently to leave the 
hospital and one died, and the diagnosis of mitral disease Avas 
confirmed at autopsy. 


■Serum findings. 
Average Group II . 
Average normal 


Freezing- Specific 

point. A Nd X lO’ gravity. 

0.55 17.0 1.020 

0..57 17.5 1.027 


Dry Protein 

residue. content. 

9.5 7.9 

9.8 8. I 


The serum is praetically normal. The individual A’^ariations are 
somewhat greater than in the normals, and the extremes in this 
group surpass the extremes in the group of normals. Yet these 
Auariations are insignificant. The general aA^erage of the group 
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corresponds closely to the normal average, but is slightly lower 
througliout. 

Group III. Chronic A'ei>hr{({s with Edcmn. Clinical Symptoms. 
All presented liypertrophy and dilatation of the heart to varying 
degrees. Systolic murmurs were noted in half the cases. The 
average blood-pressure was 130, Bith a maximum of 170 and a 
minimum of 110. The volume of urine varied from GOO c.c. to 
.3025 C.C.; average specific gravity, 1.019; they all contained 
albumin and casts; phthalein determinations were made in 4 
ca.'-es: 

1 11 l'ir.Kt njipc.'irancc noted in fifly-tn'o niimito-:. 

.» K l.S per «'ut. in first hour, 10 per rent, in second liour. 

l.'i G 10 per cent, in first ho<ir, 11 per oent. in scctniil hour, 

ir G ~>S IKT rent, in first hour, 15 )ier cent, in second hour. 


Edema was present in all cases, varying from pitting of the 
lower e.xtremities to general subcutaneous edema and fluid in the 
serous cavities. Five cases showed varying degrees of neuroretinitis. 
No case presented any mental symptoms. 


Scrum finditiRS. 
Avcrnt’c Krnup in . 
AvcrtiRc nominl 


I'tcciinR- Specific 

point. A K'l X Kf >;mvity, 

0.50 13.2 1.020 

0..57 17. .5 1.027 


Drj- Protein 

residue, confcijt. 

7.0 .5.0 

51. K S.l 


The serum in this group presents the characteristic picture of 
hydremia. IVith the exception of the freezing-point, all of the 
figures are much lower than normal. TJic scrum is diluted. The 
normal values of the freezing-point show that the dilution is not 
due to water alone' and that sufficient salt has also been retained 
to maintain the normal osmotic pressure. 

Group IV. Chronic Nephritis with Uremia. Clinical Sympionm. 
The cases all presented very moderate degrees of cardiac hyper- 
trophy, Sy.stoIic murmurs were noted in Imt 2 of tlie 0 cases. The 
nverage blood-pressnrc was ICO, witli a maximum of 190 and a 
minimum of 100. The urinary volume varieil from 750 c.c. to 1G50 
O.C.; average specific praxity, 1.015; albumin was present in large 
amounts, and many casts were pre.scnt; iditlialein determinations 
were made in 5 cases; 

2 P Trnw nt the end of tpo hoiir>. 

;i (' None ill the piid of two hour-, 

•I It Xoiu- nt the end of two houi^. 

.5 K HI pi'f (X'Pt. in first hour. M l^-r eciit. in .-orond hour. 
my.S 10 !»'r cent, in fir^t hour. Ti eent. in Fci-ond hour. 


Two of the case.5 jirc-sentcd very slight pitting of the .'ikin over the 
tibise, but no fluid was pre-^ent in the serous eavities. 'i’hc eyr- 
tjTuunds were examim'tl in 5 cases: 3 C and 4 L showed extreme 
ncuroretinitis; in 2 V the retina ivas obscured by fdijKieity of tin- 
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media; in 1 V the left eye was normal and the fundus of the right 
eye could not be seen; and GO’S was reported normal. Three of 
the 6 cases had convulsions, and all had Tnental symptoms, varying 
from restlessness and anxiety to active delirium finally resulting in 
coma and death. 


Serum findings. 
Average group H’’ . 
A^■cragc normal. 


Freezing- Specific 

point. A Nd X 10’ gravity. 

0.67 18.0 1.029 

0.57 17.5 1.027 


Dry Protein 

residue, content. 

11.0 8.4 

9.8 8.1 


The serum of this group is characterized by a marked increase in 
the freezing-point and a slight increase in the other figures. This 
represents a concentrated serum with a relatively large increase in 
the concentration of the substances which affect the freezing-point. 

Group V. Chronic Nephritis with Uremia and Edema. Clinical 
Symptoms. This group varies little from the last, except in the 
presence of edema of the extremities and the serous sacs. There 
was enlargement of the heart in all; dry pericarditis was noted 
in one of the cases. The average blood-pressure was 170, with 
a maximum, of 200 and a minimum of 118. The urinary volume 
varies from 600 c.c. to 2200 c.c.; average specific gravity, 1,020; 
large amounts of albumin and many casts were present; phthalein 
determinations were made in 2 cases: 


1 G Trace recovered in two hours. 

3 C None recovered in two hours. 

The eye-grounds in one case showed marked neuroretinitis (old 
and new); one was normal, and one case was not examined. All 
presented mental symptoms and had convulsions. One died, one 
became improved, and one well enough to discharge from the 
hospital. 


Serum findings. 
Average group V 
Average normal 


Freezing- Specific 

point. A Nil X 19’ gravity. 

0.62 14.4 1.023 

0.57 17.5 1.027 


Dry Protein 

residue. content. 

8.0 6.3 

9.8 8.1 


The serum of this group presents a combination of the essential 
features of Groups III and IV. The freezing-point is increased and 
all other figures are lower than normal. This constitutes the 
paradox of a dilute serum with an abnormal increase in the con- 
centration of the substances which affect the freezing-point. 

The occurrence of this mixed form characterized by the coexist- 
ence of hydremia and an increased freezing-point is in thorough 
accordance with the results of metabolism studies on nephritics 
with impaired elimination of both salt (and water) and of nitrogen. 
Occasionally one symptom may dominate the picture to the exclu- 
sion of the others. In one of our cases not given in the table the 
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clinical symptoms and serum findings on admission indicated an 
advanced chronic ncjiliritis with edema (Grouji 11). As his con- 
dition progressed liis edema gradually subsided until he became 
anhydropic, simultaneous with the {levelopmcnt of uremic sjnu])- 
toms which terminated in coma and death. The changes in the 
clinical symptoms were accompanied by corresj)onding changes 
in the serum findings; 



I’m’/ins'pomt 

A -Vu X 10= 

.S'(>c(ifir errivily. 

Oct. f> 

. . . 0..'>:1 

14.1 

1.024 

Oct. 2S 

. . . o.fil 

ir>.f> 

1.027 

.Vov. 1 

. . . or, 7 

IS. 4 

1 020 


Gboep \I. Aiicriosclcrosh'i u'ifh IJifprrlcmiov. Clinical Spnip- 
iomx. These cases all pre.scnted the same picture of high blood- 
I)ressure with cardiac hypertrophy and dilatation, loud aortic 
second sound, and no murmurs. The i)alpablc vessels were all 
noted as thickened to %-arying degrec.s. T'jic .systolic blood-pressures 
were 100, 220. and ‘l]n. The volume of iirim: was good in a’ll cases; 
average specific gravity, 1.020; small amounts of albumin were 
pre.sent, but Jio casts were noted; phthalein determinations were 
liiade on all; 


1 O 27 IH.T cent, in first hour, 24 por cent, in second hour. 

2 11 .'iO per cent, in first lioiir, 21 per cent, in rceotnl liour. 
a tv 0(1 per eoiit. in first hour, 10 p'-r cent, in second hour. 

In all case.s large, tender livcr.s were noted. There was slight 
edema over tibiie in two case.s. none in the third, and the serous 
cavitie.s were free of fluid. The eyc-ground.s of two cases were 
oNamiuetl; one was normal and the other showed moderate neuritis 
with tortuous vessels. 


.Ucrurn tin.li! 

IU-. point, 

A -Vi X Id’ 

.<)<•, -ifio 

Itrc.vity. 

Dry rrotcin 

roriD'Dt. 

t'i'dup VI 

. . . . O..W 

20 4 

1 .(.‘!1 

11.7 o.r, 

imniui! 

0.7)7 

17..'. 

1 .027 

1 ) . .s .S . 1 

group it 

f chanictcrized ! 

»y a marked 

inerciise 

in the coneen- 


tration of jtrttloiii in the senim. The freezing-point is normjil, hut 
all other iignres are extremely higli, chiefly on aecount of tlie 
incretised cone('ntration of serum protein. 

roxci.fsioNS. The foregoing re.sults denuuistntte the pnu-tical 
value of thi-; sy.stein cf analysis in <!iffcrenti:iting the cardiopathies 
from the nephropathies :uid in cla'^dfying the nephropathie.s. ^I'he 
diaenO'tic re'.'iili.'' thus obtained should eorreepond eloseiy to tiie 
results obtainci! by a study of the metabolism balance. Deter- 
mination of the freezing-jioint, refractive index, and spccifie gravity 
of blood serum is a simple priK-edure and requires at most two 
hours, while a study of the metabolism balance covering the same 
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ground would take at least a week. Analysis of serum by these 
methods possesses other advantages over the metabolism method. 
Hetention of nitrogen or of water and salt is eommon to a A^ariety 
of eonditions, and is not necessarily indicath^e of nephritis. Serum 
analysis enables one to differentiate the cases in which retention is 
the result of defective renal elimination from those in Avhich reten- 
tion is due to other causes. 

On the other hand there are limitations to the serum Avork. It 
is obATOus that the retention of anj'- substance must attain a certain 
threshold figure AAUtli respect to time and quantity before any 
changes could be detected in the serum by these methods. It is 
conceiA’-able that a slight retention could be detected by the metab- 
olism method before definite changes occurred in the serum. The 
metabolism method and serum analysis should be used to supple- 
ment each other until sufficient comparative data have been 
obtained. 

It should also be borne in mind that the serum findings merely 
giA'e a picture of the state of the serum at the time of examination. 
In pathological cases this picture may change from time to time with 
the progression or regression of the correlated symptoms. A uremic 
attack may clear up after several Aveeks either spontaneously or as 
a result of bleeding and restriction of protein in the diet, and the 
freezing-point may then return to normal. Similarly an hydremic 
serum may gradually change to normal during the disappearance of 
nephritic edema. 

Serum analysis as Avell as the metabolism method also furnishes 
valuable indications as to the course of dietetic therapy to be folloAved 
in the different forms of nephropathies. In the uremic type a 
restriction. of protein to the minimum necessary for maintenance 
is clearly indicated; at the same time the general nutrition should 
be kept up by increasing the fat and carbohydrate in the diet. In 
the hydropic form of nephropathy restriction of salt is indicated. 
Bleeding is beneficial in either uremic or hydropic cases. The 
restriction of salt or protein in the diet relieves the kidney of unneces- 
sary Avork and rests the damaged function. No one Avould expect 
such treatment to remove scar tissue from the kidney or restore 
destroyed structures. It may be possible, hoAVCA'^er, to prevent a 
progression of the destruction of renal substance and to restore 
the function of partially damaged structures. At present it is 
impossible 'to foresee the beneficial results which may be derived 
from the dietetic treatment of early cases of chronic nephritis. It 
is not unreasonable to suppose that similar results would be ob- 
tained as in the rational dietetic treatment of diabetes. 



FnOTIIINGILUl : TESTS OF THE KIDXET IX NEPHRITIS 


72 


THE EELATION BETWEEN FUNCTIONAL TESTS AND THE 
PATHOLOGICAL ANATOMY OF THE KIDNEY IN 
CHRONIC NEPHRITIS. 

Br Chanxixg Frotiiingiia.m, Jr., M.D., 

llOSTOM, MASSACnDSKTTS, 

(From tho Medical Clinic of the Peter Bent Brifilinm Hospital and the Department 
of Medicine, Har\’ard Univeraity.) 

Is it possible to tell during life wiiat type of chronic ncpliritis 
from tho pathologists’ view-point is present in the individual case? 

Before taking up that question it is important to define what is 
meant by chronic nephritis and what classification from tlie pathol- 
ogists’ view-point is the most satisfactory. 

It seems most reasonable to consider as chronic nephritis any 
progressive destruction of the kidney parenchjraa resulting from 
either some infectious agent or some bacterial, metabolic, or chemi- 
cal poison. The process may start insidiously or follow some out- 
spoken acute disturbance in the kidney. In some cases more than 
one cause may be present. In other cases a primary injury to the 
kidney by bacteria or other toxins may upon healing leave too 
little kidney substance to carry bn renal function, so that gradually 
the remaining kidney tissue goes to pieces under the strain of its 
routine work. It must also be remembered that acute injury to 
the renal parenchjTna may heal with scar formation and still have 
the remaining portions of the kidney function normally without 
any progressive degenerative changes .starting in the kidney. 
Examples of sucli a condition vary from the isolated sclerosed 
glomeruli occasionally observed in children’s kidneys up to the 
extensive scarring seen following acute bacterial infections which 
have healed. Such casc.s siiould be looked upon by both pathologist 
and clinician as healed ncphriti.s and not chronic nephritis. 

Although it is evident from the aliove that chronic nephritis 
covers a large field of renal conditions, this study will be simjilificd 
by leaving out of consideration those cases of chronic nephritis 
diie to the presence of infective agents in the kidney. Certain 
of the cases reported may have been c.xamplcs of a chronic nephritis 
.starting upon the scarred kidney resulting from the healing of such 
an infection. 

This work, therefore, narrows itself down to a consideration of 
those typc.s of chronic nephritis which arc usually met Avith in the 
medical wards of a ho.spital that come to a fata! termination. It 
must be remembered that the amount of kidmy dc.struction in 
chronic ncjdiriti.s varies considerably with the duration of the 
jiroccss, and that we rarely haven chance to study at autop.sy tlie 
cases in' tlje early stage.- of the progrc.seive kidney disease. 
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In turning to a pathological classification for chronic nephritis 
one naturally meets most frequently the old terms chronic paren- 
chjunatous nephritis and chronic interstitial nephritis. The appli- 
cation of these terms to clinical conditioiis and in pathological 
studies has been rather loose. Furthermore^ they do not suggest 
in the name what is the fundamental lesion in the kidney. 

In Mallory's^ recent book, the classification of nephritis for this 
group of cases is taken up from the view-point of what part of the 
kidnej' tissue is primarily involved. From the name, therefore, 
one may learn the original focus of the renal involvement, and from 
that realize just what has been going on in the kidney from the 
time of the original injury down to the end result. 

Mallory, in this classification, speaks of tubular nephritis, cap- 
sular-glomerulonephritis, intracapillary-glomerulonephritiSj and vas- 
cular nephritis. The lesions in any kidney maj'- be of one type or 
a combination of several types. He mentions a variety of acute 
lesions which ma3'- occur in the first three of these types in that 
part of the kidnej^ specified in the name. Some of these acute 
lesions heal without producing a permanent injury in the kidney. 
Man}’’ of them, however, on healing produce a permanent scar in 
the kidne}^ with subsequent progressive degeneration of the renal 
parenchj’ma. 

The types of acute nephritis which on healing are apt to turn into 
a clironic progressive nephritis are certain forms of the acute cap- 
sular-glomerulo and the acute intracapillary-glomerulo. It is the 
early stages of these types of progressive kidney destruction which 
are commonly considered clinically as chronic parench^’matous 
nephritis. 

The chronic vascular nephritis usually results from simple 
arteriosclerosis of the smaller renal arteries, but maj’’ follow some 
acute lesion of the smaller renal vessels which upon healing causes 
impaired circulation with resulting progressive lesions in the vessels 
and renal parenchjmia. 

In the chronic vascular type secondary changes take place in 
the glomeruli supplied b}^ the involved vessels, with eventual 
sclerosis of all or a part of the tuft. In the two glomerulo types 
usually the greater number of the glomeruli are involved, with 
eventual sclerosis of part or all of the capsules or tufts of both. In 
all tliree of the types following the injury to the glomeruli, second- 
ary degenerative changes occur in the tubules. These maj’ con- 
sist of atrophy and disappearance of the tubules or dilatation with 
atroph}'^ of the lining epithelium. 

Mallory is uncertain whether any a.ctual proliferation takes place 
in the connective tissue of the kidney, but feels there is certainl}’ 
a relative increase as the parenchyma disappears. The connective 
tissue is frequentlj’’ invaded with cells of the lymphocj’tic series. 


* Principles of Pathological Histology, 1914. 
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In tills stuih' the elassificafioii of nepliritis iiv^gosiod hr Mallorr 
lias been foliowerl, as it seems to be inudi more eomjirchensive than 
the older c-Iassifk-ations. It was surprising how readily one could 
put the kidney into the proper grouji from examination of a single 
section under the microscope. Dr. IMallory has been kind enough 
to go over the slides and confirm the group into wliich each kidney 
belongs. 

Up to the present time eighteen cases of chronic nephritis have 
come to autopsy at the Peter Bent Brigham Hospital, upon a-hieh 
enough dinical work has been done to make them of interest for 
comparison between the dinical and anatomical findings. 

Unfortunately, as most of the cases were naturally seriously ill, 
it was not possible to put them on standard diets and learn their 
ability to put out arldcd salt and urea which have been found at 
this hospital' to be of value in diagnosis and prognosis respectively 
of chronic nephritis. In most of the ca.se.s, Jiowe^'cr, the following 
four tests for diagnosis and prognosis of chronic nephritis were 
carried out: Examination of urine for albumin or casts, blood- 
pressure determinations, ])henolsuIphonephthalcin excretion tc.st, 
and estimation of non-protein nitrogen in the blood. In addition to 
reporting the results of these tests, record has been made of the 
age of the patient, the presence or absence of edema at the time 
of entrance, the examination of the eye-grounds, the previous 
acute infections, the result of the IVasscrmann serum reaction, 
and any complicating conditions at the time of death. This data 
was obtained from the medical records of the ho.spitnl. 

It also seemed of interest to note the gross ])atliological findings 
at autopsy in order to see if it were possible to place tlie.se cases in 
their proper groups without the aid of t]»e microsco])C. For this 
purpose the weight of the two kidneys, the width of tlie cortex, 
the adherence of tiic capsule, and the aj)pearance of the surface of 
the kidney under the capsule were noted. This data was obtained 
from the pathological records of the ho3{)ital. 

All this data is presented in the form of two tables, ojic containing 
the ca.ses of chronic vascular nephritis, the other the cases of chronic 
glomerulonephritis. iVfo.st of the gloincrulo cases were a combina- 
tion c)f capsular-glomernlo and intracapillary-gloincrulo. It is 
evident tiu: majority of the cases are of the chronic vaseuhir tyj)c. 

Of the 14 casc.s considered as chronic v;iscul;jr nephritis 1 was 
po.s.silily a congenital malforniation of the kidney and 2 were pos- 
sibly h'calefl acute infectious which had involved other i)art.s of 
the kidney hesule.s tlie ve.sseis Jiiid in which progressive renal destruc- 
tion was going on. The weight r)f the kidjicy.s varied frmu 3(‘i0 
erams to 42 grams. The capsule was adherent in 0 ;uid .stri[)ped 

* FrotUinv^Unn!, Tlic Vaiiic of Ortain Tcos for Diar.’.)''*? ntxi in Clirorac 

NcivUriU-i, AsO.ii Jnefu -Mr.n. Set.. 
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easily in S. The surface of the kidney was granular or rough in 
12 and smooth in 2. The cortex varied from 8 mm. to 1 mm. In 
the 4 cases of chronic glomerulonephritis one showed the process 
in its early stages probably not more than a few weeks or months. 
The weights varied from 435 grams to 155 grams. In 3 the capsule 
stripped easily, in 1 there was a slight resistance. The cortex varied 
from 11 mm. to 4 mm. The surface was smooth in 3 and granular 
in 1. It is thus evident that the kidneys can not be put with cer- 
tainty into the proper group from the gross appearance alone. 
However, in the glomerulo type the capsule usually strips readily, 
lea^ung a smooth surface, while in the vascular type the surface is 
usually granular and the capsule more apt to be adherent. 

All but 2 of the cases of chronic vascular nephritis showed albu- 
min on the first or second examination of the urine, and these 2 
occasionally did; 3 showed no casts on repeated examinations; ,3 
showed them only rarely, and the others showed casts pretty con- 
stantly. The blood-pressure on entrance in all cases but two was 
above 150 mm. of mercur3\ The pulse pressures varied from 100 
to 40 mm. 

In none of the 13 cases in which the ’phthalein test was done was 
the elimination for two hours above 40, and several showed no 
excretion in that time. The non-protein nitrogen of the blood was 
estimated in 11 of the cases, and in all but one was elevated above 
30 mgm. per 100 c.c., which is considered normal when estimated 
by the Folin and Denis method. In some cases it went as high as 
250-f- mgm. per 100 c.c. of blood. These very high estimations were 
found in the blood usually just a short time before death, and 
probably represent a sudden terminal rise in non-protein nitrogen, 
which has frequently been noted in the last days of life in cases 
which have shown pronounced uremic symptoms for some time. 
Edema was present in 8 cases and absent in G. In 6 of the 8 cases 
with edema, myocarditis was recorded as a complicating factor. 
In 5 of the 11 cases of chronic vascular nephritis in which eye- 
grounds were examined, no lesions were noted. In the other 6 
there was edema, hemorrhages, or exudate, and in some all three. 
In 2 cases the Wassermann serum reaction was positive. In this 
group the ages varied from twenty-four to seventy-one years. 

In the group of chronic glomerulonephritis albumin and casts 
were present in all cases. The blood-pressure was elevated above 
150 mm. of mercury in 2 and not in the others. The pulse pressure 
varied from 80 to 45 mm. The phenolsulphonephthalein output 
was diminished in all 4 cases ranging from 22 in one and a half 
hours to 0 in two hours. In only 2 cases was the non-protein nitro- 
gen of the blood estimated, and in those 2 it was above 100 mgm. 
per 100 c.c. Edema was present in 2 cases and absent in 2. In 
the 2 cases with edema there was no evidence of chronic cardiac 
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disease. In 3 of the cases of chronic gloTnerulonephritis tlie oye- 
groiinds were _ studied, and except for slight edema in one 'no 
abnormal findings were noted. The Wassermann serum reaction 
was negative in the 3 cases in which it was done. The ages of 
these 4 cases ranged from thirty-eight to sixteen years, wliich is 
lower than those of the other group. There were, however, many 
cases of the vascular type within these age limits. 

From a study of this small group of cases of chronic glomerulo- 
nephritis it is evident that it will not be possilde by means of the 
four te.sts for renal disease mentioned above to tell definitely into 
which group a given case of nephritis belongs. The age of the 
patient, the presence or absence of edema or pulse ])ressure also 
does not give any assistance in this direction. Changes in the 
eye-grounds were not constant enough in cither group to aiil in 
classifying the cases. The previous history is not of assistance, 
for although most of the cases of glomorulonephritis had scarlet 
fever, still many of the cases of chronic vascular nephritis that rlied 
young also had had scarlet fever. It must be remembered that 
these cases are all ones of pronounced nephritis in the end stagc.s. 
It is possible that by the more complicated dietary tests for renal 
function which may he carried out on the patients not so ill a group- 
ing of the ca.ses according to the pathological lesions may he accom- 
plished. Possibly, therefore, at some future date enough of the 
chronic nephritis cases that have been studied in this hospital i)y 
these more elaborate methods will come to autojisy here to settle 
this question. 

Grouping all these casc.s for clinical purposes simply as chronic 
nei)hritis of a severe grade, it is interesting to note that the non- 
protein nitrogen of the blood was elevated in all cases but one in 
which it was examined, and that one may well have died of cardiac 
and cerebral complications. The ability of the kidney to excrete 
])henolsulphoJicphthalein was diminislicd in all the (.-ases in which 
it was done. Albumin was present in the first or second urine 
examinations in all cases but 2. Casts were not found in o ca.<e.s 
and only rarely in 3 more. 'J’he blood-iwessure was above loO in 
all but 4 of the cases; 7 of the ]4 ca.ses in which the fundi were 
examined showed lesions in the eye-grounds. 
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THE RELATIONSHIP OF THE PATHOLOGICAL HISTOLOGY AND 
THE lODIN COMPOUNDS OF THE HUMAN THYROID. =1= 

By Louis B. Wilson, M.D., 

AND 

Edward C. Kendall, Ph.D., 

ISOCHESTEIt, MINNESOTA. 


The present study presents some new evidence in the solution 
of the problems of the relationships between the clinical, patho- 
logical, and chemical findings in cases of human goitre. The scope 
of the study is limited to 566 cases, from which specimens have been 
analyzed chemically in the course of a general investigation of the 
iodin compounds of the thyroid. The cases were not selected, but 
were taken at random in the order as operated on from the patients 
under treatment in the Mayo Clinic during 1914. 

Clinical Classification. The clinical classification of the 
cases into (1) hyperplastic toxic (“exophthalmic” goitre); (2) non- 
hj^Dcrplastic toxic with high blood-pressure; (3) non-hyperplastic 
toxic with low blood-pressure; (4) non-hyperplastic question- 
ably toxic with low blood-pressure, and (5) non-hyperplastic 
atoxic with low blood-pressure has been made by Plummer, ‘ ^ and 
follows his previous grouping. Though the terms “hyperplastic” 
and “non-hyperplastic” refer to the morphology of the gland, which 
cannot be shown until its removal, yet they have been used in 
making the clinical diagnoses by Plummer and his associates 
with but a negligible margin of error, as shown by the subsequent 
pathological examination. 

Pathological Classification. The pathological classification 
is, with slight modification, that previously published by 
Wilson.^-*” The main divisions, (1) primary hypertrophy and 
hyperplasia of epithelium; (2) primary retention of colloid with 
atrophy of epithelium; (3) encapsulated adenomas, and (4) car- 
einomas, with their several subdivisions, are self-explanatory. 
As our study of the morphology of the thyroid in goitre has pro- 
gressed, it, has been found desirable to subdivide the group of 
regressing hyperplasias into subgroups, early, advanced, and very 
advanced regression. Also the undegenerated encapsulated adeno- 
mas, with colloid-filled acini. Group G, are so few in proportion 
to the degenerated adenomas. Group F, that in the present study 
the three subgroups have not been separated. The encapsulated 
adenomas have been separated from adenomatoses, and the latter 


* Read before the Association of American Physicians, Wasliinglon, May ]0, 
1915. 
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includetl in the group described as primary retention of colloid 
with atroi)hy of epithelium. 

Chemical IwESTfCATrox. The methods employed in tlie deter- 
mination of iodin and tlie dry weight of thyroid substance remov'cd 
at operation were as follows: 

llic fresh gland was placed in a crystallizing dish, coveretl with a 
glass plate, and heated tliree or four hours in an oven at 100® C. 
This preliminary treatment removed a large portion of the water 
and made the gland cut more easily into smaller pieces. After the 
gland was cut into small pieces it was completely dried in a ^•acuum 
desiccator, and then ground to a fine powder in a coffee mill, 
tlioroughly mixed, and the iodin content determined" in a one- 
half gram portion. Two modifications of this procedure were 
employed for some of the glands. Instead of taking the entire 
fresh gland for purposes of desiccation, a known portion of the 
total was taken, and from the dried weight of this portion tlie 
dried weight of the total gland and the amount of iodin were 
calculated. The other modification consisted in taking a portion 
of the gland after it had been fi.ved in 4 per cent, formaldehyde, 
h'rom this known portion tlie dried weight of the total gland was 
detennined, and the total iodin based on this weight. Analysis of 
the formaldehyde solution showed that in every case an appreciable 
amount of iodin from the gland had pa.s.scd into the fonnaldehydc 
solution. It was therefore necessary to determine the amount of 
iodin in this solution to obtain the total iodin originally present 
in the portion of the gland removed at operation. The results 
obtained by thc.se procedures were kejit separate until after tliey 
were compared with the pathological grouping. This comparison 
.showed no apjireciable differences between the three methods, so 
that in tlie final tabulation of results there was no discrimination 
made as to wliich method was employed for detennining the toUd 
dried weight and the total iodin. 

In addition to the determination of the total iodin, tlie dried 
thyroid substance of fifty-eight thyroids was hydrolizcd by a method 
already published.'^ This hydrolysis splits the jirotcins into siinjiier 
products and divides the total iodin into two chemically different 
groups. The a-iodin compound is insoluble in acids. TJie ;3- 
bdin compound is soluhle. Both a- and /?-iodin are in organic coin- 
binations, and there is evidence that ^-iodin is not a decomposi- 
tion product of the rt-iodin compound, but that tiie two forms 
exist indcpendentl}' in the gland. Physiologic-'d tests" }ia\'e .ebown 
that the a-iodin compound jiroduccs the typierd effects of desic- 
cated tliyroid, but that the ^-iodin coinjiound has no toxic action. 
It therefore seemed desirable to tlcterminc the amount of a-, or 
toxic, iodin compound in some of the glands removed. For the 
determination of the amount of o-iodin in a given gland, the dry 
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powdered gland was boiled in 90 per cent, alcohol in the presence 
of 1 per cent, sodium hydroxide for forty-eight hours, 2.5 grams 
of the dried thyroid per 100 c.c. of alcohol. At the end of the 
boiling, carbon dioxide was passed through the solution and the 
alcohol evaporated. The solution was then acidified with 20 per 
cent, sulphuric acid. The precipitate (a-constituents) was filtered 
and washed ivith a small amount of water. This precipitate was 
dissolved in sodium hydroxide. The amounts of iodin in the fil- 
trate (i3-constituents) and in the solution of the a-constituents were 
determined. This gave the amounts of a- and /3-iodin, and the 
sum of these two the total iodin in the gland. 

In connection with the determination of iodin, it may be said 
that the results obtained during the course of this investigation 
approximate 4000 determinations of iodin. From a comparison 
of duplicates and an inspection of the accurac.y of the total series, 
it would appear that for this work the method used is entirely 
adequate. The great advantage of obtaining a perfect “blank” 
where no iodin exists, of having no blue color flashed back from the 
starch iodin reaction after titration is finished, and the wide range 
in the amounts of iodin which come within the method, together 
with the shortness of time and inexpensive chemicals, have made 
this method the one of choice in our laboratory. 

Protocols. The bulk of the material makes publication of 
protocols obviously cumbersome. However, the protocols of the 
chemical analyses and pathological examinations, with the micro- 
scopic sections, gross specimens and the clinical histories are on 
file in thd Mayo Clinic, and are open to study to anyone interested. 
The results have been accurately compiled and condensed into a 
series of tables herewith presented. 

Discussion of Tables. Table I. The distribution of the cases 
into the several clinical and pathological groups is given in totals, 
rather than in averages, that the numbers may serve as a basis 
for determining the percentage values in subsequent comparisons. 
It will be observed that the number of cases in certain groups 
{A, hyperplastic toxic; D, non-hyperplastic toxic and non-hyper- 
plastic questionably toxic; non-hyperplastic toxic and non- 

hyperplastic questionably toxic; F, questionably toxic; and the 
carcinomas) are so small as to make the averages of relatively little 
value. However, it would have been more inaccurate to omit these 
cases entirely, and attention will be called to the insufficient evidence 
presented in these groups as the several comparative tables are 
discussed later. It should be noted that of the 425 cases of non- 
hyperplastic goitre, 197 presented symptoms which might have 
caused many of them to be diagnosed as “exophthalmic goitres” 
by clinicians elsewhere. Without analyzing in detail the distribution 
of these cases, it may be pointed out that the general distribution 
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closely approximates that shown in a similar group of patients 
operated on in 1911 and 1912.® 

Table JI. _ Table II shows the average age of the patients at 
the time their thyroids were removed. While the average ages of 
the patients with hyperplastic toxic goitre is thirty-five years, it 
will be noted that the average age of those with early hypertroph}^ 
is only nineteen years, of those with advanced hyperplasia thirty- 
four years, and of those whose thyroids showed regression in the 
hyperplastic process it is thirty-eight, thirty-five and thirty-four 
years respectively, in inverse order to the amount of regression. 
At first thought, it would appear that this inversion of the average 
ages in relation to the amount of regression of hyperplasia is con- 
tradictory, but when the average ages are examined in the light 
of Table III, in which is shown the average duration of goitre in 
months, it will be seen that while the younger patients showed the 
greatest amount of epithelial regression the duration of the goitre 
as well as the duration of symptoms were both also inversely as to 
age and directly as to the amount of regression. The same holds 
good in the four cases of clinically hyperplastic toxic goitre with 
secondary regeneration of the thyroid epithelium. Here the 
average age was twenty-nine years, and though the average dura- 
tion of goitre was one hundred and thirty-two months, the average 
duration of symptoms was only eleven months. In this pathological 
group (epithelial regenerations) the age-distribution of the patients 
in the various clinical classes is interesting, being twenty-nine 
years in the hyperplastic toxic, forty-five years in the non-hyper- 
plastic toxic with high blood-pressure, fifty years in the non- 
liyperplastic toxics with low blood-pressure, thirtj-three j’ears in 
the non-hyperplastic questionably toxic, and thirty-two years in 
the non-hyperplastic atoxic cases. 

The somewhat erratic age distribution of the cases in which the 
glands showed encapsulated adenomas, either alofie {E, F, G) or 
included in diffuse colloid goitres may not be wholly 

accidental, but may be due to the influence of the neoplasms. 
This point, however, is still under investigation in a larger series 
of cases. 

Table III. The average duration of goitres in months for the 
entire series and the duration of hyperthyroidism in months for 
the hyperplastic series is shown in Table III. The duration of the 
symptoms in the toxic non-hyperplastic cases is so difficult to deter- 
mine with any degree of accuracy from the patient’s description 
that no attempt has been made to state it in months. The differ- 
ence between the period of duration of goitre in hyperplastic toxics, 
averaging forty-one months, and the period of duration of goitre 
in the non-h>'perplastic groups (the lowest of which is 156 months, 
and the highest 276 months, with an average of 192 months) is 
very marked, and constitutes a point in clinical diagnosis. 



S4 wiLJ^ox, ki:xdall: iodix coxipouxds ok the hum.vx 'niYKon) 


•(BoScjo.w;) epjioj, 


; - rt -« M 


•(ojjioS ..ojaiuiB,,) ojn 
-EBajd-poojq a\ 6 j ifit-M 
oiiojti opsnidLiatI,tti-tio_Nj -o 


»?? o ce O 


I ‘(oriioa ..oicimiB,,) ojn 
j -s^ja-poo[q .« 6 [ qjt-« 

' (j)Dixo} oiiEiqdjadXq-noji •{. 


o « n o 

£!ij J3 I 


f- 

’ 2 

-c 

1 > 

d 

: r 

►J 

: j. 


I ^ 

o 

' 

5 ! 

Ic 

fci 1 


!2 1 


i 


Q i 





£ 



< 

§ 

o 


2 

> 


! o 

o 

[ 


! c 


: U4 


1 , 

d ; 

i c 

5 i 

v; 

O i 

c 

bj 

: 5 

o 

! S 

1 S 


I 0 

-c 

1 

e; 1 

' u 

1 o 

li 1 

5 

o 

! P 

?; 


o 



! -(ojjios ,. 0 [ditnB„) ojn 
j -B 50 jd-pooiq .vibi qjm 
oiioj oii 3 t;[dJ 3 d.<q-ubx ■£ 


j -(sjjioa „Ptdtui 6 „) ojn 
-B? 3 icl-pooiq qa'iq qjT.tt 

I OHO) 0iieB|dj3dXt[-nbx -j 


•(D 11103 .(Oiiiqcqjiido 
:d,,) oixo} oiBii[djoajCu "i 


•(FsanjaAii) Blt!)ox 


OO « Cl , 

cirs Cl Cl I 


ci o 



I •(ajno 8 ..nidutis,,) ojin 
) •Bsojd-poo[q Aifii qitM 
I (;)oixo» 3iiBi:(dj3d.<q-nbv; •{• 


■( 0 JJI 08 ..oidtuis,.) ojn 
-Bvajd-pooiq Aibi qiiAv 

onro) otjsiqdJodXq-aox T 


■(anmS „ 0 (dmis,,) ojn 
.Ji?.->jd-p 00 |q qSiq qjl.w 
01X01 oi)BtTidJO(l.Cq-uox 'o 


i 

i -X 3 „) otxo) ons-riUjocI.^n 'I 


j *NoixvDijfis's>io avDLsno 


o-* O CO c-l 

O O W? ® 


XS £ ti 

O'—*- o 

ciri 


o© © © , 

h-u: »'5 CO I 


ri-» Cl « 


^ ^ .S P*'3 

f; c. ' ^ V 

y ^ .5 

> ' 

c 3 • 

i S--C1 % t * 

• S 0 -7 *• 

S I— - 

i = . 

C"“i>£:-2 

S.S 

C« -• >V t c * 

“?tp-=>£4 

' ’ — Cl r? 


:: 

- o — 

.X C. X C * . 

Sillli I: 

JcCof-S < 

g ■ 

I* ‘ 












AVILSON, KENDALL: lODlN COMPOUNDS OF THE HUMAN THYBOH) 85 

The maximum severity of symptoms, and the severity at the time 
of examinations in the several groups of hj^Derplastic toxic cases, 
indicated on a scale of 1, 2, 3, 4, and 5, averaged as follows: 


Maximum At time of 

severity. examination. 

A Early hypertrophy 1.0 1.0 

B. Advanced hyperplasia 2.6 2.5 

Cl. Early regrcs,sion 3.2 2.4 

0 2. Advanced regression 3.6 2.5 

C 3. A'’cry advanced regression 3.4 2.0 


Table IV. The discussion of the systolic blood-pressure as pre- 
sented in Table IV will be covered in extenso by .Plummer. i** It 
is included in the present paper only for reference in relation to 
the percentage of iodin and total amount of iodin in the portion of 
removed gland. (See Tables VI and VII.) 

Table V. The average weight of the portion of the gland removed 
at operation in the hjqDerplastic toxic group was 57 grams, as com- 
pared with 55 grams, the average weight of the removed portion 
in the 1911 and 1912 cases.® The average weight of the removed 
portion of the 425 cases of non-hyperplastic thyroids was 168 
grams, as compared with 171 grams, the average weight of the 
non-hj'perplastics in the 1911 and 1912 series.® This is of significance 
in showing the great desparity in size between the thyroids from 
hjToerplastic toxic and those from non-hyperplastic toxic cases as 
previously noted.® ® In the individual groups the removed portion 
of gland is larger in the cases of high blood-pressure than in the 
several pathological groups with low blood-pressure. 

Table VI. The variation in the percentage of iodin in the dried . 
gland in the several histological types of thyroids from hyperplastic 
toxic cases is most marked. Starting in with the cases of early 
hjqDertrophy, the percentage is 0.11. It drops thence to 0.03 in the 
advanced hyperplasias, rises to 0.07 in the early regressions, to 
0.16 in the advanced regressions, and to 0.19 in the very advanced 
, regressions. A comparison of these percentages with those showing 
percentages of iodin in the various non-hyperplastic thjuoids shows 
that in no subgroup of the latter division does the percentage of 
iodin rise as high as that in the thyroids from cases with advanced 
regression in hyperplastic glands. 

In the pathological groups of the non-hyperplastic series the 
secondary regenerations (type D) present both the highest and the 
lowest percentages aside from certain low averages in the encap- 
sulated adenomas and the carcinomas. The difl’use epithelial 
atrophies (type H) vary the least. The encapsulated adenomas 
while generally low vary from 0.02 to 0.07. 

In the individual clinical groups, it is interesting to note that in 
all, except the adenomas, the percentage of iodin is highest (av. 
0.1 per cent.) in the non-hyperplastic toxic cases with low blood- 
pressure. The next in amount are the cases of non-hyperplastic 
toxic with high blood-pressure (av. 0.08 per cent.). In general. 
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the percentage is lowest in the non-hyperplastic atoxic (av. 0.06 
per cent.). Attention is called to this inversion of the order of the 
percentage amounts in relation to clinical symptoms over those 
observed in the cases of hj’perplastic goitre. 

A tabulation of both groups of non-hyperplastic toxic cases in 
comparison with the non-hyperplastic atoxic cases shows that in 
S4 per cent, of the atoxic the percentage of iodin was under 0.1, 
while but 68 per cent, of the toxic cases were under 0.1. 

Table VII. In the hyperplastic toxic cases, the total amount of 
iodin in the portion of the gland removed follows the percentage of 
iodin since the portion of gland removed in these cases is fairly 
equal in the several groups. The amount averages 9.2 mg. 
in early hypertrophy, drops to 3.4 mgs. in the ad^Tanced hyper- 
plasias, rises to 8 mgs. in the early regressions, to 14.2 mgs. in 
the advanced regressions, and to 21.9 mgs. in the very advanced 
regressions. The total amount in the cases with secondar}^ regen- 
eration of epithelium, which showed symptoms placing them in 
the hyperplastic toxic clinical group, is the smallest of any of the 
groups except the advanced hyperplastic toxics and carcinomas. 

In the non-hyperplastics, the largest amount is in the toxics 
with low blood-pressure (23.8 mgs.), while in the atoxics the amount 
averages 15 mgs. It should be noted that though the amount of 
iodin in the portions of glands removed in the non-hyperplastic 
cases is greater than the amount removed in the hyperplastic cases, 
the comparison of the relative amounts in the total gland is not 
made on the same basis, since in the non-hyperplastics a very much 
larger proportion of the gland is removed at operation (frequently 
as much as -^) than is removed at operation in hyperplastic cases 
(rarelj’’ more than f). 

Thus, it is probable that the total amount of iodin in the entire 
gland in the cases of h;\q3erplastic goitre with very advanced re- 
gression averages more than the total amount of iodin in the entire 
gland in the nbn-hyperplastic cases. 

The averages of the total iodin of patients grouped as to age by 
half-decades shows no order or regularity, but a similar grouping 
of the average total amounts of iodin arranged by duration of goitre 
in half-decades results as follows: 


ADDENDUM 

TO TABLE 

Vir.— TOTAL 
OF GOITRE. 

IODIN AND 

DURATION 


Non-hynerplastic toxic. 

Non-bypcrplastic atoxic. 

Duration of goitre in 

Number of 

Average total 

Number of 

Average total 

haU-dccades. 

cases. 

iodin, mgs. 

cases. 

iodin, mgs. 

5- 

30 

19.6 

23 

13.7 

0 + 

21 

18.4 

37 

12.3 

10 + 

20 

21.3 

2S 

10.9 

15 + 

23 

32.9 

30 

1G.9 

20 + 

22 

28.3 

20 

22.5 

25 + 

in 

22.3 

11 

14.0 

30+ . 

12 

22. 1 

1 

13.5 

35 + 

s 

28.3 

2 

16. 2 

40 + 

11 

28. 3 

3 

16.0 



^ \ Tahlk Vni. — AvnnAQi: PBiiCRN'rAon op «.Iodi 

TAntn Vn.'— -T otai. Iodik in Poution op Gland Remoycd (in MiLLiaiiAUa), (Number of determinations shown in parcntliosis). 


88 WILSON, KENDALL; lODLN COMPOUNDS OF THE HUMAN TilVKOH) 


: '(oijtoS .,oi<ftai5„) ojR 
I -P50jd-pOO|q A\bj 
j onco^r ot^'rejtocIXq-abx ‘5 

1 *(011103 ..ojdmte,,) oin 
I -?^?Did-pooiq ,M.bT qvA\ 

i oil5^djDaXq-nox 


‘ *(011103 ..oidiniB,,) am 
^ -FSOicf-poojq A\bj qitAi 

, 01X01 oiifcT;idjoa.^q-noN '£ 


! *(011103 ,,oi(Iuns,,) oin 
> -paOjd-poo|q qS'tq qiu\ 

( o.xoi atiBTqdiodXipuby ‘z 


! '(oJimS ^.ourqrqiqdo 
j -xn,,) oTXoi oi'iscidiod/Cn 'I 


•(poStjjOAO) Pl^nox 


' *(011103 j^oidmiR,,) oin 
[ -csoia-pooiq A\6f qiiAv 
j 01X010 aii9rtdjoujCq-uoN *<• 

j_: — ^ 

j '(ojiioa „o[aune„) ojn 
! -BSSjrf-pooiq MO] qJtM 
; (i/ovcoi aiiscjiioA^n-uov; •}• 
j — ! — : — 

i -(njiioa „o[dmts,.) am 
' -E=aj(f-pooiq MOJ 
oiroi apBr(cljn<f.<((-ao»< 'g 

• -fisajd-pooiq qSiq qtt« 

I atxoi aiT;anlja<I.<q-uo>; 'g 



n o ~ 




! -(axiioS „a;n![Ci[!i(rio 
j -xo,,) aixo) aj^taqdjatWjf *| 


•.\-oTivoi.<iK'!>~io n\oi.sno 




sc; 

^ I -I • 


c.c.t: 

3 wJ ci 

;3 c 

e-5 o 5 

? t c c = 
S'- S f x5'2 

CJti-==- 

5; = £:S-r^ 
/: r . u 1 ta 

ra; 

i C=:;i 


rscii*>%rL\Tn» AunsoMA*^: 






WILSON, KENDALL; lODIN COMPOUNDS OE THE HUMAN THYROID 89 

While there are considerable fluctuations in the total amount of 
iodin present at the difi’erent half-decades, the most constant rela- 
tionship is that at each half-decade the total amount in the toxic 
cases is materially more than is the total amount in the atoxic 
cases. 

Table VIII. The determination of . the a-iodin has been made 
in too few cases to make the average percentages of much compara- 
tive value, there being but 30 cases in the hyperplastic group and 
28 in the non-hj’perplastic group. It may, however, be noted that 
in those groups in which a suflBcient number of cases exist for 
comparison, that the following order is presented; In the cases of 
advanced hyperplasia, the percentage of the total iodin in the 
a form is 16 (11 cases), and rises to 35 (18 cases) in the advanced 
regressions. In the non-hj^ierplastie cases, if the two groups with 
toxic symptoms are placed together (11 cases), the average per- 
centage of the total iodin in the a form is 30, while in the atoxic 
group (16 cases) the average percentage is 34. Thus it will be seen 
that there is a parallel relationship in the two groups, though until 
further data is obtained no great significance can be attached to it. 

General Discussion. 1. The data herein presented furnishes 
additional proof of the statements previously made by one of us,® 
that the symptom complex, which is generally recognized as "typical 
Graves’s disease,” "exophthalmic goitre,” etc., and sharply denoted 
by Plummer as hjTDerplastic toxic goitre is constantly parallel in 
all its stages of development and regression with similar stages of 
development and regression in the parenchyma of the thyroid. This 
parallelism is shown in the average duration of goitre, the average 
duration of toxic symptoms, and in the progressive and regressive 
histological changes. 

Now, for the first time in detail the percentages and total amounts 
of iodin, the pathological groups, and the clinical types have been 
compared in the same series of cases. As previously suggested by 
the work of Smith and Broders,^® a close parallelism obtains through- 
out the data from the three sources. 

Prom previous investigations there seemed to be little doubt that 
the clinical picture of exophthalmic goitre is produced, either directly 
or indirectly, by hyperactivity of the thyroid ; but until some definite 
substance had been isolated from the normal thyroid and from the 
pathological glands and shown to be toxic in its nature, no final 
conclusion could be arrived at. The isolation in pure form of a 
compound containing 60 per cent, of iodin*® and the proof that 
this substance is highly toxic in nature, emphasized the importance 
of an investigation concerning the amount and nature of the iodin- 
containing compounds of the thyroid. It has been shown that the 
iodin in the glands exists in two independent forms of combination, 
only one of which, the a form, is toxic. We must therefore enlarge 
our conception of the physiological action of the iodin compounds 
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to iTicliide the action of this one the toxicity of which is vastly greater 
than tliat of any other hitherto described. 

It is .significant to find that this a-iodin compound is pro.sent 
in the actively hyperjdastic glands of advanced hyperplastic toxic 
goitres in only jV, to xV thp amount in which it is present in nonnal 
thyroids. This must be interpreted not as a reduced production 
of the toxic substance but as the result of its greatly increased 
diffusion from the gland into the blood stream. There is no quanti- 
tiitive measure of tlie secretory activity of the thyroid, but its storage 
capacity for the toxic substance is obviously proportional to its 
iodin content. If further observations support the relatively few 
herein recorded, it would seem to be a fair assumption that the 
a-iodin compound is responsible for the toxic symptoms in hy|)er- 
plastic toxic goitre. The constant direct relationship between 
the clinical symptoms and pathological picture and the reservoir 
capacity of the th,^Toid in hyperplastic toxic goitre is .strikingly 
shown in Tables VI, VII, and VIII. The failure on the part of 
other pathologists to recognize this constant association, we believe, 
has been due (1) to failure by clinicians to distinguish sharply 
between hyperplastic toxic goitre (“typical acute exophthalmic,” 
“Graves’s disease,” etc.) and the several indeterminate groups of 
non-hyperplastic toxic goitre (“atypical chronic Graves’s disease,’* 
“cardiovascular goitre,” etc.), and (2) failure to recognize the fact 
long ago suggested.^ that the chemical constituents fotmd in the 
thyroid are only the complement of those which mu.st have gone 
out of the gland to have cau-sed symptoms. 

2. The relationships of the pathology and chemistry of non- 
hyperi)lastic thyroids to the various clinical groups of toxic and 
atoxic non-hyperplastic goitre are still far from being cleared uj). 
This is due (1) to tiie difficulty in accurately grouping the.<e cas(,‘,s 
clinically, (2) to the difficulty in .securing accurate information 
as to the onset and course of the chronic symptoms, and (3) to the 
difficulty in intrepreting long p.ast })rimary ])athoIogicai cliange.s 
in the light of present pathological and chemical findings since 
most of these patients seek surgical aid many years after tlie 
beginning of the goitre, and jjrobably al.so several years after the 
beginning of symptoms. That the relationship of the histological 
chimges in the thyroids designated as cpitiieliid regenerations is 
parallel with the iodin content of the glands, and to some extent 
with the clininal history of the patients from whom the glands 
were removed, is shown in the several tables. 

One fact running through :dl the tables is that the amount of 
iodin in the gland jjarallcls the clinical grouping. In the actively 
hyperplastic glands (group B) it has been shown that the amounts 
of iodin and «-iodin arc v«Ty low, but in c;ise.s where regres-ion has 
occurred tgrouj) G) the amounts of iodin are high. In contnist to 
this it was found that the aimmnt of iodin in the uon-hyperpln-tie 
to.xic glands is higher than in the non-hy{)erp!astic atoxic glands. 
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The clinical picture, in its most severe type, of patients with, non- 
hypcrplastic toxic goitre approaches in many respects the picture 
of patients with hyperplastic toxic goitre. Assuming the same toxic 
substance to be the cause for all thyroid intoxication, the factors 
involved to produce varying clinical pictures, are the daily amount 
of absorption of the toxic substance, the length of time during 
which this intoxication occurs, and the personal resistance of the 
patient. At present we have no conclusive evidence explaining 
the higher iodin content of toxic non-hyperplastic glands than that 
of the actively toxic hj^ierplastic glands, but it seems probable 
that the diffusibility from the gland of the a-iodin compound may 
be an important factor in determining whether a goitre produces 
toxic symptoms or not. 

Further rearrangements of the clinical groups of non-hyperplastic 
goitre are in progress by Plummer, and further studies of the path- 
ology and chemistry of the tlijuDids from these cases are now being 
made by us and will be reported later. 
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STUDIES ON THE URIC ACID IN THE BLOOD IN GOUT 
SECOND PAPER. 

By Joseph H. Pratt, M.D., 

UOSTON', MASSACHUSETTi!. 

(From Oic MnssachuFctts General Hospital and the LaI)orator>- of the RoAfon 
Psychopathic Hospital.) 

It is now known that uric acid is constantly present in demon- 
strable amounts in the blood of man. In 38 patients at the Boston 
Psychopathic Hospital, Polin and Denis' found that the amount 
of uric acid in the blood determined by their newly discovered 
colorimetric method varied from 0.7 to 3.7 mgs. of uric acid per 100 
grams of blood. Adler and Bagle- recently reported the findings 
in 156 patients examined in the same hospital. The uric acid ranged 
from 0.7 mgs. to 4.5 mgs. per 100 grams of blood. In 107 out of 
the 156 cases the amount was between 1 and 2 mgs. In 11 cases 
there was less than 1 mg. and in 38 cases more than 2 mgs. These 
cases in both series were unselectcd. The blood was obtained from 
newly admitted patients taken seriatim and doubtless included 
somatic diseases, especially chronic interstitial nephritis, arterio- 
sclerosis, and alcoholism. When classified according to the psy- 
chiatric diagnosis, the .slight variation in the average amount of 
uric acid found in each group is striking. The lowest average 
amount was 1,31 mgs. found in 6 cases of general paresis, the 
highest, 1.86 mgs. in epileptic insanity, of which disease, however, 
there was only one case. Adler and Bagle concluded that the blood 
of insane patients contained the normal amount of uric acid on an 
ordinary diet. This is probably correct. They are the only figures 
based on a large number of analyses available for forming even an 
aiiproximation of the variations in the amount of uric acid that is 
present in the blood of healthy individuals on an ordinary diet. 

The view was held until recently that uric acid was not demon- 
strable in the blood of normal individuals on a purin-free diet. Its 
constant occurrence with the patient on this diet was regarded as a 
characteristic feature of gout, and diagnostically important.’ 

McLcster,^ using Folin’s method,’ found uric acid in the blood 
of fifteen normal individuals who had been on a purin-free diet, 
for at lea.st three days, in amounts ranging from 0.5 to 2.0 ing.s. 
per 100 grams of blood. .A study of his tabic shows that the average 
amount was 1.4, while the figures given by Adler and Bagle show 
that tlie average amount in their 156 cases was 1.7. That the.=c 
amounts so nearly agree, deserves to be emphasized, especially 
as nearly all the individuals studied by AlcLc.ster were young, 
healthy adults on a purin-free diet, while the patients studied 
by .Adler and Bagle were of all age.s and on a mixed diet. 
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Very difl'erent from these figures are tliose obtained in gout. 
In 1913 I reported 1 1 cases of typical gout in which the uric acid 
in the blood had been determined by the method of Folin and 
Denis in Folin’s laboratory.® At the present time the number 
of cases studied has been increased to 16. The analyses during 
the past two years were made by Mr. Ragle and myself in the 
laboratory of the Psychopathic Ilospital. Only those cases are 
included (1) in which tophi were found; (2) in which a history 
of characteristic attacks of acute gout was obtained; or (3) in which 
typical symptoms developed while under observation. 

The average amount of uric acid irrespective of the diet or the 
condition of the patient at the time of the examination was 3.7 
mgs. Three of the patients seen during attaeks were on an ordinary 
mixed diet. They had 4.5 mgs., 4.8 mgs., and 5.7 mgs. of uric acid. 
In the blood of two other patients examined during an attack 
while on a purin-free diet the uric acid in four determinations 
ranged from 2.4 to 5.1 mgs., with an average amount of 3.6 mgs. 
None of these patients was taking atophan. 

Seven patients were examined at a time when they were free from 
symptoms of gout and when they were on a mixed diet. Their 
blood contained from 3.1 mgs. to 5.5 mgs. The average was 4.3 
mgs. In the blood of six patients on a purin-free diet examined at 
a time when they had no acute manifestations of gout the uric 
acid ranged from 1.6 to 7.2 mgs., with an average of 3 mgs. These 
figures show that in the cases studied there was more uric acid in 
the blood when on a mixed diet both in the interval and during 
attacks than Avhen on a purin-free diet. In all, twelve examinations 
were made when a mixed diet was taken during attacks as well as 
in the intervals, and the average amount of uric acid was 4.3 mgs. 
Adler and Ragle, as already stated, obtained an average amount of 
1.7 mg. in their 156 unselected psychiatric cases on a mixed diet. 
A comparison of these two figures shows that there is usually in gout 
a marked hyperuricemia. In the cases examined there was more than 
twice as much uric acid on the average than in the blood of non- 
gouty cases. The same conclusion is reached by taking all the 
analyses upon which this study is based without regard to the diet, 
medicines taken, or the condition of the patient at the time of the 
examination. Thirty-eight determinations were made on sixteen 
cases of gout, and the average amount of uric acid was 3.7 mgs. 
per 100 grams of blood. 

On a purin-free diet the average amount Avas larger during an 
attack than during the interA'al — in the former 4.3 mgs., in the latter 
2.4 mgs. The number of cases is too small to Avarrant the con- 
clusion that in gout there is usually more uric acid present in the 
blood during an attack than at other times. That this is the rule, 
hoAvever, is at least suggested by the analysis of all the cases Avithout 
regard to diet, AAdiether ordinary or purin-free. Eight determina- 
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tions were made o» six patients during an attack, and the average 
amount of uric acid was 4.C mgs. Eighteen estimations were made 
on twelve cases when free from acute symptoms of gout, and 3.3 mg. 
was the average concentration. 

Although these analyses and those of other investigators show 
that the blood in gout usually contains a relatively large amount 
of uric acid, the diagnosis of gout cannot he based solely on this 
finding, as a high concentration is sometimes found in other joint 
conditions; but in these the hyperuricemia has been transitory, 
while in gout it is usually constant. In a case of infectious arthritis 
which did not have the clinical features of gout, the uric acid in tlie 
blood at the first examination was 7.G mgs. The analj'sis was made 
by Dr. Denis. Seven months later the blood was again analyzed 
and only 0.8 mg. was found, although the patient at the time was 
on a diet rich in purins. Other similar cases have shown the value 
of repeated blood examinations. 

In typical gout the uric acid may be low at times, even when 
atophan lias not been taken. In one of my patients the first analy.sis 
showed only 1.7 mg. of uric acid (purin-frec diet), and in the blood 
of another case on a mixed diet there was 1.9 mg. 

In the sixteen cases of gout studied no relation could be traced 
between the amount of uric acid in the blood and the severity or 
character of the disease. Two of the patients had many large de- 
])osits of sodium urate beneath the skin in different parts of the 
body. The blood of both contained less than the average amount of 
uric acid found in gout — one had 2.4 mgs. on a purin-freo diet, 
the other 2.2 mgs. These findings show tlnit the prc.scnce of many 
tophi is no indication that hyperuricemia exi.sts. 

The amount of uric acid in the blood bears no nj>parent relation 
to the age of the patient. 

A considerable variation in the uric acid content may be found 
in the blood of the same individual within a short time which 
cannot be attributed to purin in the food. In my first paper I called 
attention to this fact. A patient admitted in a severe attack of 
gout had oidy 2.7 mgs. of uric acid in his blood at the first examina- 
tion made only twenty-four hours after the ])urin-free diet was 
begun. Later the blood contained 5.1 mgs., and he had been 
fed no food containing purins for fifteen days. 

It is not known whether or not the uric acid concentration 
varies considerably in healthy individuals f)n a purin-frec diet, as 
sufficient observations on this i)oint are lacking. IMcLestcr inadc 
four examinations on one healthy person avIio was on a piirin-frcc 
diet, and the amount of uric acid was practically constant. Hut 
in some cases of gout the variation in the blood at different timc-s 
may lie .slight. I examined one case in which the amount of uric 
acid was unusually low— there was 1.7 mg. present.^ Nc;irly two 
vears later a second examination was made and 1..'5 mg. found. 
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That two of the lowest amounts of uric acid yet recorded in gout^ 
both well within the limits of normal, with a long interval between 
the tests, were obtained from the same patient indicates that the 
concentration of uric acid in the blood of gout may in some cases be 
fairly constant. 

On the other hand, individuals who have no symptoms or signs 
of gout may have a wide variation in the uric acid content of the 
blood. For example, M., a patient with recurrent iritis, had 2.2 mgs. 
after having been on a purin-free diet for two days. A few months 
later when on a mixed diet his blood contained only 0.8 mg. 

Great fluctuations in the amount of uric acid independent of 
diet are sometimes observed. This was strikingly shown in a case 
of primary polyarthritis. (See Table I.) 

TABLE I 

Mgs. of uric acid per 
100 grams of blood. 


McC., aged twenty-two years. 

October. Ordinary diet 2.7 

December. Purin-free diet 5.0 

Ma 5 '. Purin-free diet 1.6 


In another case of chronic non-gouty arthritis the blood at the 
time of the first analysis contained 7.6 mgs. of uric acid. A few 
months later when on a diet rich in purins only 0.8 mg. was found. 

After feeding five gouty patients a meal rich in purins I have 
observed a marked rise in the uric acid content of the blood above 
the upper limit of normal. (See Table II.) 

TABLE fii 





Mgs. of 


Mg.s. of 




uric acid 


uric acid 




in 100 


in 100 




gms. of 


gms. of 




blood. 


blood. 

D. N, 

Gout. 

Purin-free diet . 

. 3.1 

52 liours after eating 280 






gms. haddock roe 

. 5.8 





3 days after eating 300 






gms. roast beef . 

. 0.2 

K. 

Gout. 

Purin-free diet . 

. 2.4 

24 hours after eating 270 






gms. roast beef . 

. 3.0 

H. 

Gout. 

Purin-free diet . 

. 1.7 

3 days after eating 150 






gms. thymus . 

. 3.0 

P. 

Gout. 

Purin-free diet . 

. 2.1 

3 days after eating 160 






' gms. thymus 

. 3.4 

J. N.- 

Gout. 

Purin-free diet . 

. 2.2 

48 hours after eating 190 






gms. thymus . 

. 8.7 


Average .... 

. 2.2 

Average 

. 5.1 


In four cases of gout in which the uric acid concentration at the 
first examination was below the upper limit of normal, 2.5 mgs., 
the blood after this test meal contained a large amount of uric 
acid. 

In the investigation of my first two cases I fed roast beef, but 
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subsequently used sweetbreads for the purin test meal. The jiatients 
were placed on a i>urin-free diet for several days and then a meal of 
sweetbreads was given. The amount taken ranged from 150 to 
:m grams (raw weight). If the patient did not eat the amount 
ordered at one meal the remainder was given at the following 
meal. After feeding the sweetbreads tiie purin-free diet was re- 
sumed. The blood was examined after intervals of time ranging 
in difl’erent cases from twenty-four hours to four days. In the 
three cases of gout te.sted there was a striking increase in the amount 
of uric acid in the blood one to three days after the sweetbread 
meal. In one case after feeding 190 grams of thymus gland the 
amount of uric acid in the blood was doubled in the fir.st twenty- 
four hours, rising from 2.2 mgs. to d.4 mgs. On the third day it 
reached a maximum of S.7 mgs. On the fourth day it fell to 2.7 mgs. 

This marked disturbance in the uric acid metabolism was not 
indicated by- any apparent delay or diminution in the output of 
the exogenous purin in the urine; 26.2 per eent. of tlie ingested 
purin nitrogen was excreted as uric acid. Burian and Schur 
found in a normal individual only 25 per cent, of the jiurin nitrogen 
of calves’ thymus excreted in the urine as uric acid, while a healthy 
man studied by Poliak put out as uric acid only 15 per cent, of the 
exogenous purin nitrogen. In the case just cited if the increased 
output of uric acid comes from the purin bases contained in the 
sweetbreads then 20.2 per cent, of the ingested purin nitrogen was 
excreted as uric acid, and this is more than Burian and Schur" 
obtained in a normal individual. It has been demonstrated by 
Vogt,’’ Reach,''’ ,Soetbcer,‘' Poliak,’* Alallory"’, and others that in 
gout the excretion of exogenous purin is diminished and delayed. 
Tliat this is not invariably the case was i)ointed out recently by 
Magmis Ixivy,'” and our study of the blood shows that a marked 
increase and retentioTi of uric acid in the. blood may result from 
the ingestion of luirin bases even when no evidence of retention 
is found on the examination of the urine. 

Before diagnostic importance can be attached to this increase 
in the uric acid of the blood i)rnduced by the sweetbread meal 
in gout, the ell'ect of feeding exogenous ])Urins on the uric acid 
concentration of the blood in non-gouty inrlividuals must be .studied. 
'I'he low amount of uric acid prc.<ent in the blood of unselected 
jisychiatric patients on a mi.xcd diet (Frdin ajid Dcfuis, .Adler and 
Ragle) shows that a retention of uric acid in the blood in any 
coiisiderable amount for twenty-four to forty-eight hours' rarely 
occurs; for thc'.'^e patients on an ordinary diet are eating purin- 
containing food daily, and they might take as much or more purin 
in their food during the forty-ciglit iioiirs prcccciing the hlcKnl 
analysis as is contained in a single swcethrcatl meal. If the uric 
acid clcrived from this acc utnulatc'd in the blood, the amount found 
would be c'oiisiderably greater than that of individuals on a purin- 
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free diet.' But tlie average amount of uric acid found by Adler and 
Ragle in the blood of patients on an ordinary diet was only 0.3 mg. 
more than that found by McLester in normal individuals on a 
purin-free diet. 

In four non-gouty individuals the uric acid content of the blood 
has been determined twenty-four to forty-eight hours after feeding 
a sweetbread meal. The results are summarized in Table III. 

TABLE III 


Mgs. of 
uric acid 
in 100 
gms. of 
blood. 

McC. Chronic polyarthritis. 

24 hours after eating 100 

Mgs. of 
uric acid 
in 100 
gms. of 
blood. 


Purin-frcc diet . . . 1.7 

gms. of thymus . 

• 2.2 

R. 

Multiple recurrent throm- 

48 hours after eating 300 



bosis; streptococcus iso- 

gms. of thymus . 

. 2.3 

M. 

lated from blood. Purin- 

free diet 1.8 

Chronic polyarthritis. Ord- 

24 hours after eating 225 



inary diet 2.0 

gms. of thymus . 

. 1.8 

H. 

Chronic polyarthritis. Ord- 

47 hours after eating 190 



inary diet 2.9 

gms. of thymus . 

. 2.5 


Average . . . . 2.1 

Average 

. 2.2 


On comparing the figures given in the two tables it will be seen 
that prior to the sweetbread meal the average amount of uric acid 
present in the blood of the gouty and the non-gouty patients was 
the same. Twenty-four hours to three days after feeding the 
exogenous purin the average amount of uric acid was 5.1 mgs. 
in the blood of the gouty, while in the blood of those who did not 
have gout it was only 2.2 mgs. 

Exogenous purins in five gouty patients produced a marked hyper- 
uricemia twenty-four hours to three days after they were fed, 
while in individuals who did not have gout the uric acid concentra- 
tion was practically unchanged twenty-four to forty-eight hours 
after the purin meal. 

These observations indicated that the uric acid derived from 
exogenous purin does not accumulate in the blood unless there is a 
disturbance in the uric acid metabolism. In one patient, however, 
who had recurrent iritis, but whose history and physical examination 
revealed no evidence of gout, the uric acid content of the blood 
was abnormally high two days after a sweetbread meal. His blood 
on November 1 after having been on a purin-free diet for two days 
contained 2.2 mgs. of uric acid. On November 7 he ate 150 grams 
of sweetbreads. Two days later there was 4.8 mgs. of uric acid 
in the blood. With the sweetbread meal he took two cocktails. 
It is possible that the alcohol caused a transitory disturbance of 
the uric acid metabolism. Poliak has shown that a retarded and 
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diminished excretion of exogenous purin may occur in chronic 
alcoholism. No persistent increase of m-ic acid existed in my 
patient as the blood examined on March 30 -ivhen on a mixed diet 
contained only O.S mg. of uric acid. This is a lower amount than 
has been found in any case of gout. 

The increase in the uric acid content of the blood in gout after 
feeding a purhi meal may not appear for twenty-four hours or 
more, and an initial fall has been observed in two cases of gout in 
which the blood was examined four to eleven hours after the sweet- 
bread meal. 


TABLE IV 


D. X.. acod fifty-cifilit year.s. Gout, 
diet IjCRUu March 18. 


.March 31. 11.30.t.M. 

12 noon 

April 1. 11.30 A.ir. 

.April 2. 11.30 a.m. 

-April 3. 11.30 A.M. 

April -1. 11.30 A.M. 


Chronic interstitial nephritis. Purin-freo 


Diet. 

Puriii-frce 

. 300 Kms. roa.st beef 

Ptirin-frce 
Piirin-free 
Piirin-frce 
. Purin-fre(- 


Mrs. of uric 
acid per 100 
Kills, of blood. 
.'i.S 


4.G 
•I ..”5 
0.2 
2.8 


In Case XV of my scries, at 10 a.ai., two hours before a .sweet- 
bread meal, the blood contained 7.2 mgs. of uric acid. At 4 p.m., four 
hours after taking the exogenous purin, the uric acid had dropped 
to 5.8 mgs. and the following morning it was 4.9 mgs. at ] 1 a.m. It 
seems remarkable that such a drop in the uric acid content of the 
blood should occur as a result of taking uric acid forming food into 
the body. Tlie fall in this case within four hours was 1.4 mg. per 
100 grams of blood. This is a considerable amount; in fact, it is 
equal to the average uric acid content found by jMcLestcr in fifteen 
healthy individuals. 

This observation on the blood four hour.s after a purin meal wa.s 
made recently, and I have not Inid the opportunity to repeat it 
on other cases of gout. In one of the first cases studied, Folin anti 
l)enis determined for me the uric acid concentration of the blood 
eleven hour.s after feeding a gouty patient, whose diet otherwi.se 
was ])urin-frcc, 280 grams of haddock roc. Only 2 mgs. of uric acid 
were found, while at a previous examination 3.1 mgs. were present. 
Two days after the roe breakfast the amount rose to o.S mgs. 
Althougii eggs of all kinds and caviar are included by von Noorden’^ 
in his list of jnirin-free foods, the output of uric acid in the urine 
ro>e 0.13 gram on the day the haddock roc was fed. 

In two non-giiut ca'^es in which 1 have c.xnmincd the blood four 
to five hour.^ after the sweetbread meal, not only did this drop in 
the uric acid not occur, but there was a distinct increase in the 
amount of uric acid. 
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TABLE V Mgs. of 

uric acid in 100 

■ , gms. of blood. 

F. Chronic primary arthritis. Purin-frec diet. 

March 9. 11 a.m .3.0 

12 noon . 300 gms. sweetbreads 

5 I’.M 3.7 

McC. Chronic polyarthritis. Purin-free diet. 

February 2.3 2.0 

March 2. Four hours after eating 225 gms. of sweet- 
breads 2.7 

March 3 2.0 


The blood of a healthy man three hours after taking an ordinary 
portion of chicken contained 3.9 mgs. of uric ackl. Ten days 
later only 1.3 mgs. was present. 
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FOUR CASES OF HEMATOMYELIA : WITH A BRIEF DISCUSSION 

OF THE ETIOLOGY.* 

By Haklo'w Broors, M.D., 

XEW VOllK cm*. 

JJemato^ivelia, or spinal hemorrhage, is a sufficiently utiusual 
coiulition to justify the report of cases from a purely clinical aspect 
and at the same time so much variation of oj)inion appears to exist 
as to the probable causation of spinal apoplexy that additional 
date in regard to this aspect of the problem is cleBnitely valuable. 

It was originally designed to report the following four tj'pical 
instances of hematomyelia with complete microscopic studies of 
the tissues, and for this ])urpose the spinal cords were carefully 
segmented and fixed. Through an unfortunate occurrence the 
entire collection of tissues was lost and with it the notes detailing 
the gross appearance of each segment. For this reason it is now 
only possible to discuss these cases from their clinical and etiological 
stand-points, but these appear to be of sufficient interest to justify 
the writer in presenting them. 

Ca.se I. — ^Pilot, aged forty-sLx years. Had measles when young; 
malaria off and on for fifteen years. Gonorrhea sixteen, and s.N'philis 
twenty years ago. 

Spasmodic drinker of beer, whisky, or anjiihing convenient, 
sometimes drunk every other day. Chews and smokes. Has been 
always i)retty well, save for several minor accidents. 

Present Illness. Drank heavily all day, slept very well that night. 
Went into the saloon the next morning for a bracer. While seated 
in the rear room he suddenly lost himself and did not rouse until 
he waked in the alcoholic wards of Bellevue Hosj)ital. Total motor 
and sensory paralj'sis below the arms, incontinence of urine and 
feces. j\ larked and increasing priapism, rarnly.'^is ascended quite 
rajudly to arms. 

Temperature fluctuated irregularly from 0(5° to ]04.° Pulse 
rate also varied grcatly, not corresponding with temperature curee 
but ranging from .*>0 to 120. Bo.spiration entirely diaphragmatic, 
from 12 to 20, without reference to temperature or pulse. Pul- 
monary and cardiac status practically normal. 

Conqdete loss of sensation, of temperature, pain, and touch, with 
conqilete motor ])aralysis below level of third dor.-^al ncrve.s. J’atei- 
lar, cremasteric, abdominal, and wri.st reflexes entirely lost. Incon- 
tinence of feec.s and retention of urine. 

.After a few days there was soim* regain of sensation and power in 
the anus and shouldcr.s. Mentally he became jjcrfivtly clear. 

• Ri- kI !)>■ Ix ffiC' !i;<' tiii'i titti: t'.f llw of Atn> rii-:ir, I’hy-i-i lO-, 

I>. <•-. .Miyv 11. 1-', ill..! l.'f. U'l.V 



brooks: riEMATOMYELIA 


V 


101 


Patient finally sank into a comatose condition and died twentj^- 
three days after the hemorrhage. 

Autopsied by permission and on the assurance that only the 
spinal cord would be examined. A large terminal acute and an old 
hemorrhage was found involving the cervical and lower dorsal 
segments. The hemorrhage had followed down the ventricle of the 
cord, infiltrating out thence into the gray matter. The columns 
. seemed to be free from the lesion. Spinal vessels sclerosed. 

Case II. — J. C., salesman, aged sixty-seven years. Had “bilious” 
and typhoid fevers in 1865. One attack of gonorrhea. Syphilis 
denied. Two heat prostrations. Has drunk very moderately. 
Good and regular habits. 

While driving his horse on the speedway he became suddenly 
dizzy, turned his cart, and collided with another vehicle. Was 
thrown out, landing on shoulders and head. He remained uncon- 
scious for about five minutes during which he was carried to the 
subway and was met by an ambulance. 

Examination showed no voluntary motion below the shoulders. 
All reflexes below the nipple line were absent. Sensation markedly 
decreased above this zone. Touch perception present but markedly 
dulled along the ulnar distribution on both arms. Sensation of 
heat and cold lost. The paralysis is perfectly symmetrical. There 
is a small contusion over the sacrum but none elsewhere. 


Respiration is entirely diaphragmatic; thorax does not move at 
all. Forced respiration extends to sternocleido and scaleni muscles. 
Temperature, 98.4°; pulse, 80; respiration, 24. Very marked 


\ continuous priapism. 

On the second daj^ the patient developed first a posterior con- 
' \kestion of the base of both lungs succeeded by pneumonic consolida- 
' t|pn. Urine and feces incontinent. The mentality became entirely 
) ^OTmal; the priapism disappeared. 

feeven days after onset the lung status had nearly cleared, but 
slight contusions and abrasions of the skin failed to heal, and 
^^Ipwed signs of trophic ulceration. Slight movement of the chest 
j^nuscles became then apparent and the movements of the upper 
1 ratremities became more improved and better correlated. Slight 
/ /reflex, after pricking the plantar surfaces of the feet, appeared. 
^''Bowels less incontinent. Chest clearing. 

Apparent improvement continued until nine days after onset, 
when quite suddenly the patient became very cyanotic and un- 
conscious. Pulse slow and very feeble; pupils contracted; devia- 
tion of left eye; Cheyne-Stokes respiration; complete relaxation of 


muscles of the extremities; early death. 

The autopsy was performed by permission a few hours after death. 
The muscles of the paralyzed extremities showed the early 
evidences of atrophy. Except for the contusions mentioned, there 
was no evidences of traumatism, no fractures or evidences of 
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intradural liemorrbage. The arteries and veins of the spinal 
arachnoid showed some congestion, especially in the upper cervical 
regions. They were moderately sclerosed. 

Tliere was a moderate general softening and a dilated ventricle 
from the medulla to the sixth cervical segment. Here the gray 
matter was soft and hemorrhagic and the dilated ventricle was 
filled with a bloody, grayish, pasty material. The seventh segment 
showed complete blood infiltration of the gray matter. In the eighth 
segment the hemorrhage was most marked and had a fresh appear- 
ance, especially in the posterior horns. In the first dorsal segment 
the liemorrhagic softening was very marked in tiie horns, mostly in 
the posterior, but in the lower half of the segment it was chiefly 
confined to the left crescent of the gray matter. In the second 
dorsal segment the softening was entirely confined to the left 
crescent, more in the posterior horn, but becoming less and less in 
the lower levels of the segment. The third dorsal segment showed 
the same changes in lesser degree, but with general congestion of 
the bloodvessels. 

From this level down to the seventh dorsal there was very little 
disease, but here the ventricle and its adjacent tissue showed a 
hemorrhagic softening. The eighth segment showed a simple 
dilated ventricle without hemorrhage. Blood again appeared in 
the ventricle at the level of the tenth dorsal segment with the 
usual c.xtravasation outward. A small psammoma was found 
attached to the posterior root, on right side, just as it was given 
off from the cord. 

Tlierc was a small hemorrhagic area in the left posterior horn 
of the second lumbar segment; another such area was found 
located near the ventricle. The third lumbar segment showed a 
very similar condition. The same was found in the fourth lumbar 
segment, but the sacral levels showed no changes aside from a 
general congestion. The cauda showed no gross disease. 

The brain showed jiractically nothing except for isolated patches 
of slight arachnoid thickening and congested and sclerosed blood- 
vessels. No hemorrhagic foci were found on gross examination. 
The arteriosclerosis, which is evidently of long standing, showed 
moderate calcareous changes. 

The basal ganglia showed nothing, aJid careful sectioning of the 
pons, cerebellum, and medulla failed to demonstrate any gross 
abnormalities. 

Examination of the general viscera was limited by the terms 
under which the autojisy was obtained. In so far as studied they 
showed no Ic.sions of importance e.xccpt a jiatehy, pnoinnonie 
consolidation, ajiparently resolving and a chronic interstitial with 
an aeute parenchymatous nephritis. The general hiocKlvcssek 
showed estcusivc sclerosis. 
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Case III. — marble cutter, married, aged forty years. Had 
measles when a child. Fourteen years ago had a gonorrhea. Denies 
lues. 

Five weeks ago had an attack of vertigo which lasted about one 
week. Nine days ago, while at South Beach, the patient went to 
stool; being constipated he strained very hard. When he attempted 
to get up he found that he had lost control of his legs. He had 
burning pains from the thighs down until three days ago, since 
which he has experienced shooting pains but twice. His bowels 
have not moved, and he has to be catheterized. Patient has recently 
been working in a damp house; to this he attributes his trouble. He 
has been an inveterate user of tobacco, and has been moderately 
alcoholic. 

He is well nourished, tongue slightly coated, appetite good, 
bowels constipated. Physical examination of the chest is negative. 
There is loss of sensation and motion below both knees. Imperfect 
sensation (heat, touch, pain) of lower one-third of thighs, scrotum, 
and arms. Cremastic and patellar reflexes, also ankle clonus, absent. 
Muscles of calves flabby; no priapism at present. Temperature, 
98°; pulse, 90; respiration, 24. Mental status entirely normal. 

Patient was put to bed, and in addition to general treatment was 
given daily massage of the paralyzed extremities. At the end of 
eight days he was moving the legs slightly, but he had developed 
a trophic ulcer over the sacrum. Sensation was greatly disturbed, 
but present in some degree even in the legs; distribution did not 
seem to be constant. Constipation was still very marked and 
drastic measures were required to induce movements. Cystitis no 
better. 

Thirty-four days after admission he had regained control of the 
sphincters in large part, but atrophy of the involved extremities 
was steadily increasing. Cystitis and the bed-sore became progres- 
sively worse. He sank into an apparently septie condition, and died 
forty-one days after admission, fifty days after the acute onset. 

The autopsy was performed eighteen hours after death. 

Body extremely emaciated. Extreme atrophy of both legs, espe- 
cially of the anterior tibial groups. No atrophy of the muscles of 
the upper extremities or of the thorax or abdomen. 

The heart showed brown atrophy; the aorta marked endarteritis, 
but without calcification. Aortic and mitral segments thiekened. 
The large vessels of the abdomen showed moderate endarteritis. 
Lungs showed emphysema and cavitation in the apices, apparently 
tuberculous, but no longer active. The liver was fatty. The lad- 
neys showed marked chronic interstitial and fatty, with parenchy- 
matous changes. The renal arteries showed marked endarteritis. 
The bladder showed ulcerative cystitis. 

.The second to the sixth inclusive posterior spinal processes were 
bifid. The vessels of the spinal canal showed extreme congestion, 
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cspeeially in lower dorsal and lumbar regions. They showed 
moderate sclerosis. The s])inal dura was normal. The first evi- 
dence of spinal disease was found at the first dorsal level, mani- 
fested by a small area of softening in the left anterior horn. At 
the level of the fifth dorsal segment the entire gray matter was soft 
and infiltrated with blood. In the mid-florsal region the anterior 
horns appeared to be almost universally softened. In the lower 
lumbar region the softening had so generally involved all structures 
as to convert it into an unrecognizable mass. 

The direct cause of death was sepsis originating from a large 
trojfiiic ulcer over the sacrum or from the cystitis. 

Case IV. — The patient entered the fourth medical service of 
Bellevue Hospital unable to give any personal history, and the few 
details obtained were given by her neighbors. 

She was twenty-five years old, suj)poscd to be in good licalth, and 
no previous illnesses were known of. She was known among her 
neighbors as a hard drinker and as of Hlierar morals. Two days 
previous to her entrance to the hospital she complained of some 
lieadachc. On the succeeding day she still sufVered, and during the 
morning drank a quart of whisky. In the afternoon she felt con- 
siderably better, but at about 0 p.m., while at stool, she noticed 
that her feet and hands were becoming numb. She was taken to 
the hospital on the next day. Absolute anesthesia and paralysis 
of the lower extremities, abdomen, and, to a lessor degree, of the 
thorax also, together with slight involvement of the upper extrem- 
ities. The paralysis and anesthesia .rapidly extended upward, and 
she died before her physical e.xamination Jiad been completed. 

The autop.sy was performed early the next day, the body having 
meantime been preserved by efficient cold storage. I'he external 
examination of the body revealed nothing excej)t that the j)upils 
were irregularly dilatecl. The condition of the body indicated 
involuntary evacuations of feces and urine. 

Examination of the spinal canal was onl.v ])cnnitted. A large 
amount of clear colorless cerebrospinal fluid was founrl, and the 
vc.ssels of tile channel, including those of the spinal dura, were 
found much congested and considerably sclero.sed. 

Gross e.vamination showed involvement of the spinal gray matter 
alone. It was found to be the scat of an acute liemorrhagc, .soften- 
ing c.xtending from the cervical levels downward. Apjiarcntly the 
hemorrhage Iiad progressed along, and mostly, if not entirely, 
through the medium of the ventricle of the spinal cord. 

One factor which all of these instances possc.ss in common is 
that in each, definite disease of the.sjunal blood ve.ssel.s wa.s present. 
In Cases I and IV syphilis is thus, in all probability, the chief 
determining factor, and in Case II age is apjiareiitly of most definite 
bearing, though this example also jiresent.s the only instance iif a 
pt.'-sible traumatic factor. Case 111 represents ns the most likely 
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agent concerned in the production of arterial disease the excessive 
use of tobacco and alcoliolism, which is also a factor in Cases I 
and lY. 

These facts are in direct cbntraversion to the commonly accepted 
text-book statement. Thus Church and Peterson state that the 
changes in the arterial coats are of lesser importance in spinal 
hemorrhage, and E. Farquhar Buzzard, in Osier’s System (vol. 
vii, p. 274), makes the statement that sclerotic changes in the vessels 
do not appear to very generally determine the lesion. The author 
is impressed from the statements made by most authors that cases 
have not been adequatel.y investigated as to this possibility, which 
is of acknowledged importance in every other type of hemorrhage. 
It would appear to the writer that spinal hemorrhage in this char- 
acteristic in no way differs from hemorrhage elsewhere, and that it 
is especially similar to brain hemorrhage. 

The statement is made bj' some authors that spinal hemorrhage 
customariby takes place in a previously existing area of softening. 
Though it is impossible to absolutely exclude this possibility, at least 
it seems highly improbable, for in the cases thus reported any lesion 
of sufficient size to favor such a condition could not long exist in so 
limited and vital a territory as the spinal cord without producing 
symptoms of an obvious character. Such signs are entirely wanting 
in these cases. Eichorst, in 1874, recognized that central hemor- 
rhage might take place in previously normal cords, and in all 
probability this is the rule and not the exception. 

As to the immediate determining factor. Buzzard states the most 
frequent to be trauma or strain, and Church and Peterson seem 
impressed with the idea that arterial pressure and direct cardiac 
impulse which play so important a role in brain hemorrhage are 
absent or unimportant matters in spinal hemorrhage. The writer’s 
impressions from a study of the literature of- the subject and from 
these 4 cases is that precisely similar factors are at work here as in 
cerebral hemorrhage, but obviously under conditions varying from 
those dominant in cerebral hemorrhage. Thus, for example, we 
find cerebral hemorrhage occurring most frequently in conditions 
of mental strain, and in all except Case II of this group a definite 
factor of primary spinal stress was present. Straining at stool 
was apparently the immediate cause in two of my cases. Oppen- 
heim cites a case occurring during the manual of arms drill. Gowers 
mentions a case occurring after excessive coitus, and so on. 

Traumatism is mentioned by most authors as an important 
factor in the cause of spinal hemorrhage. One should exclude in 
this discussion those instances in which actual crushing of the cord 
occurs, since the lesion in true hematomyelia is one of gray matter 
hemorrhage only and is quite distinct from that which miglit 
occur in direct spinal injuries. In only one of these four instances 
is a possible traumatic factor concerned, that is in Case II. It must, 
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however, be noted that no evidence of direct spinal injury was found 
postmortem in even this instance, and it is possible that the hemor- 
rhage caused the fail, resulting in the accident, and not cicc rcrni. 

As is always the case in hematomyelia, the blood extravasation 
has extended along and about the spinal ventricle, and in no in- 
stance has extended out into the white matter. This is doubtless 
due, as all students of the subject have conceded, to purely mechan- 
ical factors. 

In conclusion, as a result of the study of these instances, one is 
impelled to the idea that contrary to the prevailing view, arterial 
changes as a predisposing factor are present in hematomyelia, and 
that the dominant agent in the immediate determination of the 
hemorrhage is that of strain, involving spinal activity or tension. 


THE USE OF THE DUODENAL CATHETER IN DIAGNOSIS.' 

I 

By II. L. McNeil, B.A., IM.D., 

INSTRUCTOn IN MEDICINE AND CLINICAD PATHOLOGY*, UNlVEItSlTY OE TEXAS 

scirooD or >fEDrcrNE, gadveston, t£x.\s. 


After the first attempts to cathctcrize the duodenum, many 
years ago, by Hemmcter- and Kuhn,® this procedure was looked 
upon purely as a scientific curiosity, principall.v because of the 
cumbersome instruments used, until 1910, when Einhorn’ and 
Gross® each dc\dsed a simple rubber tube, with a metal tip, which 
they managed to get past the pylorus with more or lc.ss Case. After 
the introduction of these improved instruments it was found by 
Einhorn® that they could be used satisfactorily in the treatment 
of several diseases, notably gastric and duodenal ulcers, gastritis, 
and pylorospasra. Einhom and others have since found it of value, 
also, in the treatment of certain other troubles of the gnstro-intes- 
tinal tract, such as the toxic vomiting of pregnancy," duodenitis, etc. 
Recently, moreover, Einhorn® reports favorable results in cases 


> From tlie Medical Department of tJie ITnivcrsity of Tex.as Scliool of .Mcdic-ine. 
5 Arcli. f. Verdamin!;?kr., Hand ii. 

» Ibid., B.and iii. ... 

• .four. Atner. Med. Assoc., 1910; Bcrl. Win. Woeb., 1910, Nos. 12 and .S): Arcli. 
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* Mnnch. med. Wocli., 1910: Wien. klin. Woeli., 1910; Arcb. f. Verdrmnngxkr., 
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of cirrhosis of the liver and cardiac decompensation, where it is 
desired to give an irritable stomach a complete rest. 

Except as a means of treating these diseases, the duodenal tube 
has been reprded until quite recently as an instrument of com- 
paratively little diagnostic value. It has facilitated the study of 
the pancreatic secretions, the bile, the flora of the duodenum,® 
etc., but has not been of any great diagnostic importance except, 
occasionally, in a case of advanced pancreatitis, perhaps, or in 
complete obstruction of the ampulla of Vater from new growths, 
gall-stones, etc. (Einhorn, Chase'**). 

Quite recentljq however, some rather interesting observations 
on the use of the duodenal tube in diagnosis have been made. 
Chase" has reported a study of the pancreatic ferments in a number 
cases, including a few of pancreatitis. Einhorn'® reported 
recently some observations of the bile in gall-stone disease, in which 
he concludes that a turbidity of this fluid is of some significance in 
diagnosing such conditions. He also believes that the continued 
absence of any one of the pancreatie ferments is significant in the 
diagnosis of pancreatitis. Einhorn noted, also, an increased amount 
of mucus in the duodenum in certain cases of duodenitis, and 
believes this to be of some value in the diagnosis of that condition. 
Crohn'® has recentlj'- published a report of several interesting cases 
of new growths about the head of the pancreas in which the absence 
of the pancreatic ferments was an important factor in the diagnosis. 
Bondi and Salomon, of von Noorden’s Clinic, have reported 
several cases of achylia pancreatica diagnosed by means of this 
tube, and Bondi'® has also reported a thorough and complete study 
of the duodenal contents, both microscopically and chemically, in 
a great number of conditions. Bondi’s observations are of such 
interest, and bear so closely on the work which we are about to 
report, that perhaps a few words regarding his findings will not be 
superfluous. His report is based upon the chemical and micro- 
scopic analyses of 200 duodenal contents, coming from 153 different 
individuals. He concludes, as a result of this experience, that such 
an analysis is of considerable diagnostic importance in certain 
diseases. In one case of cholecystitis, for instance, he was able to 
confirm the diagnosis from the presence of innumerable bile- 
stained pus cells in the duodenal contents. In one case of acute 
duodenal ulcer the presence of blood and pus cells gave some rather 
definite information as the local trouble. In certain systemic dis- 
eases, moreover, associated with considerable blood destruction, he 
was able to demonstrate a decided increase in the urobilin content 


s McNeal, Arch. Int. Med., 1913, xxi, 178; Hess, Jour. Infect. Dis., 1912, xi, 71. 
^‘’Einhorn, loc. cit.; Chase, Arch. Int. Med., vol. xii. 

** Ibid. Amek. Jour. Med. Sci., 1914, cxlvii, 490. 

“ Ibid., 1914, cxlviii, 839. “ Wien. med. Woch., 1913, Ixiii 1722. 
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of the bile removed by means of this tube. His results n-cre dis- 
appointing in a number of cases of ulcer of the stomach and 
duodenum, however, the contents being apjiarcntly quite normal. 

Bearing in mind the above-mentioned researches, and belie^-ing 
that there is still a remarkably fertile field for re.search along the.se 
lines, we feel that the report of certain investigations in which 
we have been engaged for the past eighteen months would not be 
out of place. 

Our technique in making these examinations has differed rather 
materially from that ordinarily employed. In the first place we 
have found that a careful microscopic study of the empty stomach 
contents, with particular attention paid to the cellular elements, 
will, in many casc.s, give definite information as to the condition. 
This is true, also, of the mieroscoinc examination of the duodenal 
contents. The recent interesting reports of I^oepcr and Binet,''’ 
and of Simon’* and Chau.s.sade,”’ in France, on this subject, have 
stimulated our belief in the efficacy of direct microscopic study of 
the stomach contents materially, and while we believe that these 
authors are perhaps somewhat optimistic in their conclusions, 
nevertheless wc believe that imjiortant information is often over- 
looked by the neglect of such a study. For this reason wc have, 
since the inception of this work, in our endeavor to obtain the 
gastric and duodenal secretions in a natural state, and unaffected 
by any artificial means, carefully avoided the administration of 
tea, as recommended by Einhorn in the jia.s.sagc of this tube, or of 
water, etc., as recommended by others. Observing this precau- 
tion, and given a jicrfectly empty stomach, we are able to oiitain 
a pure secretion in jiractically every case. 'I'he results whicJi we 
have obtained from such a study we shall take up in detail in 
this jjaper. We have, moreover, found a modification of the Em- 
horn tube, the so-callcfl Juttc duodenal tulie. to be superior to any 
other duodenal catheter which wc have tried for our jiurjioscs. 
We prefer this tufie for two reasons: In the first place the tiji is 
practically of the same diameter as the tube, allowing a more rapid 
passage of the pylorus. In the second jilace the tube is jirovided 
with a stiff wire, enabling one to pass the tube through even an 
acutel^■ irritable })harynx with little or no difficulty. 'I’he wire <-an 
be easily withdrawn as soon as the pharynx is passed. With these 
two excejitions we pass the tube in the usual manner, ('ontrary 
to the opinion of some (Palef.ski''’), we believe tiiat the passage of 
this tulie is an extremely simple j>rocedure. and that it can lu* readily 
passed in the usual case by any |)hysician of moderate intelligence. 
We find that a small rublier aspirating bulb facilitates the removal 
of the secretions (‘onsiderablv. 

s'Arcii. a. tiitii. a.- rapii. aic<-st.. imi. via, isi. 
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Our examinations of the contents removed have consisted in the 
following steps: 

1. Gross appearance: color, amount, mucus, blood, etc. 

2. Microscopic: pus and blood cells, gastric epithelial cells, 
amount of mucus, bacteria. In the duodenal contents all bile- 
stained cells should be carefully studied. 

3. Chemical: free HCl, total acidity, lactic acid, Wolft'-Junghan’s 
•test for dissolved albumin, pancreatic ferments. 

Perhaps it would be well to state that two requisites must be 
observed before one draws any conclusions from such a study as 
that above outlined. One must, in the first place, be perfectly 
familiar with the microscopic appearance of the contents from 
the normal empty stomach and duo'denum. This is more easily 
said than done, and can be accomplished only after the study of 
a number of normal cases. The ehief diffieulty with which one 
has to contend at first is that of differentiating in the gastric 
contents, the true gastric epithelial cells from pus cells, alveolar 
cells from the lungs, epithelial cells from the mouth, pharynx, and 
esophagus; and, in the duodenal contents, one must, of course, 
recognize the cells v^hich have come from the stomach. We are 
satisfied, however, that with a sufficient amount of experience the 
important cells in both gastric and duodenal contents can be 
recognized with little difficulty. The next requisite which must be 
observed is the prompt examination of the secretions as soon as 
they are removed, and before the important cells have lost their 
characteristic appearance from digestion. The examination is 
best made in the fresh state, using first low and then high power, 
in the same manner as one ordinarily examines urine for casts. 

Our findings with the aboye technique have been encouraging. In 
some 25 normal cases we have found rather constant pictures. 
The free HCl ranged from 0 to 30, the total acidity from a trace 
to 30, the total acidity usually varying only a few points from the 
free HCl reading. We have found a fairly constant amount of mucus 
in the normal stomach contents, usually consisting of white strands 
floating in the secretion, and containing always numerous poly- 
morphonuclear cells. It must be borne in mind that the appear- 
ance of many leukocytes enclosed in this mucus is normal. It is 
onlj^ those leukoc 3 ^tes which are floating free in the secretion which 
are of significance. A few oval or cjdindrical gastric epithelial 
cells are also often found, but such cells are never ver^' numerous. 
Our observations in this regard have agreed with those of Chaussade 
and of Loeper and Binet, to whose excellent studies of the cytology 
of the empty stomach in normal and morbid conditions the reader 
is referred for further details.™ As for the Wolft'-Junghan’s-* test 

Chaussade, loc. cit. 

2' Berl. klin. Woeh., 1911; Med. Klin., 1912; Smithies, Amku. .Tour. Med. Sci., 
1914, cxlvii, 713; Rolph, Med. Rcc., 1913. 
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of the empty stomach contents under normal conditions, we find 
that the percentage of dissolved albumin is fairly constant, the 
ring appearing practically always in either the second or third 
tube, rarel}' in the fourth. The duodenal tube passes the pylorus 
in the great maiority of these cases in from ten to fifteen minutes 
after its introduction. 

The microscopic study of the normal duodenal contents is simple. 
The fluid is clear, bile-stained, seromucous, and contains few cells 
except for the partly digested gastric cells, which have already been 
noted. The Wolff-Junghan’s test of this secretion usually gives an 
albumin ring in the third tube, occasionally in the fourth, but, in our 
experience, never in the fifth or sixth tube normally. So far as I am 
aware there are no previous reports as to the application of the 
Wolf-Jughan’s test to the duodenal contents. Brauer” has shown 
that the bile of the normal dog is albumin-free, but that albumin 
appears in it after the administration of phosphorus, alcohol, etc., 
in toxic doses, so that, apparently, the jiresence of albumin in this 
fluid is a sign of damage to the liver. Unfortunately, however, wc 
have three other albumin-containing secretions to deal with before 
wc can draw any definite conclusions as to the increase of albumin 
in the duodenal contents. Fortunately wc can control the albumin 
content of the stomach by direct examination, and Avhen there is- 
a material difl'erence between the readings of the gastric and duo- 
denal secretions in this regard, we know that the increase must come 
either from the bile, from the pancreatic secretion, or from the 
secretion of the duodenum itself. Only axtensivc e.\periencc ivill 
show whether such a test is of material value, but several observa- 
tions which we have made have at least been interesting to us. 
The three pancreatic ferments avc have found to be present con- 
stantly in normal cascs.-^ 

Our series of studies on pathological conditions of the gastro- 
intestinal tract consists of observations on some 00 selected 
cases, which we shall take up in detail. The most common con- 
dition .studied in our series has been chronic gastritis. Wc have 
12 cases of this condition, in which the findings were fairly con- 
stant and were as follows: The secretion is usually obtained from 
the stomach Avith some little difficulty, being often tenacious from 
an excess of mucus. (Occasionally it becomes nece.ssary to inject 
.several liundred centimeters of Avatcr, preferably normal .«,'dinc, 
before a sufficient amount can be obtained. This is excoi>tional, 
hoAVCA'cr.) There is usually no free HCl. The reaction is apt to 
be neutral, or, at least, very faintly acifl. Occasionally, hoAvcver, 
both the free IICl and the total acidity arc fairly higli. lificro- 

Ztit. f. I*liy.-i<>!. f xl. .. 

" Tliof-- t'-'S!)! h.ivt' ixt'ii rntrifU o<it in the tihtinl iiiniiiicr; tiint nl \\ ohlKciiiiiin 
for di.'istnw: of Gro?--' for trypsin, tunl liie method described by Uoiidi. for lipve 
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scopically, one sees numerous’ well-preserved pus cells floating free 
of mucus. A few flecks of blood may be observed in the mucus. 
In the very old chronic cases, gastric epithelial cells are usually 
very scarce, if not absent. In a few cases, however, they have 
been more numerous than normal. Considerable difficulty is 
usually experienced in these conditions, in getting the tip of the 
duodenal tube past the pylorus, apparently due to, a lack of gastric 
motility. In two of this series it was necessary to leave the tube 
in situ over night before the duodenal contents could be ob- 
tained. A tj’pical picture of this condition would therefore be, 
in our experience, an excess of mucus, causing a thick, tenacious 
secretion, few cellular elements (except pus cells), and a sluggish 
motility, with no free HCl and a low total acidity. 

The cases of acute and subacute gastritis, which we have studied, 
of which there were four, have differed from this picture in 
several respects. In the first place, there was usually a fairly high 
percentage of free HCl, as well as a higher total acidity. There is 
not usually so much mucus. In all of our cases the cellular elements 
were materially increased, especially the gastric epithelial cells, 
which often appeared in showers, as it were, being numerous in one 
specimen examined and not so numerous in the next. They were 
always increased, however. The pylorus was passed with little 
difficulty in three cases. In the fourth considerable difficulty was 
experienced. It may be well to state here that our diagnoses, both 
of the acute and the chronic gastritis, were made from the ordinary 
clinical and laboratory examinations, and not by means of this 
study. A fairly large percentage of them were operated upon for 
other conditions, at which time the diagnosis was confirmed at 
operation (four cases). We feel, however, that this direct method 
of study would perhaps bring about a better classification of such 
conditions. 

We have studied three cases of hypersecretion in this series. In 
all three of our cases there was a continuous watery, highly acid 
secretion, there being apparently no tendency for the secretion to 
cease so long as the tube remained in place. The free HCl in these 
cases varied from 60 to 80. Microscopically the gastric and duo- 
denal contents of two were negative. There was a definite increase 
of the gastric cellular elements in the third case, which we believed 
to be a case of gastritis (from this study). One of these cases was 
demonstrated at operation to have no evident organic cause account- 
ing for the trouble. Laboratory and Roentgen-ray examinations 
were negative in the other two. All three were strong, robust men. 
We believe that this method is an ideal one for the study of these 
cases of hypersecretion. 

The study of ulcer of the stomach and duodenum in our cases 
has been disappointing. In acute, actively bleeding ulcers one 
can, of course, recognize the red blood cells, which are usually 
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partially licmolizcd. ^\e have been able, in one case of snspected 
ulcer, as judged from the other laboratory tests, to say from the 
direct study, that it was probably a case of chronic gjistritis, which 
diagnosis was confirmed at operation. With the exception of the 
bleeding above mentioned, which we have never found in the 
chronic or subacute cases, there is in our experience no information 
to be gained from such a study as we hai’c made. tVe have felt, 
on one or two occasions, that the presence of a few red blood cells, 
enclosed in mucous strands, with perhaps more gastric cells than 
normal, would point to ulcer. In one such case in particular we 
felt so sure of this that we were willing to make a positive state- 
ment to that effect. The case turned out to be, at operation, a 
carcinoma of the cecum. The gastric cells and red blood cells 
certainlj' came from a gastritis, but I may say that the case was 
typical, clinically, of duodenal ulcer. With one case of .syphilitic 
ulcer of the pylorus, however, we have had better success. In 
this case the appearance of numerous, free red blootl cells, along 
with innumerable pus cells and cylindrical gastric cells, which 
were only noted when the tip of the tube had become engaged in 
the pylorus, led us to state certainly that there was an ulcerative 
process at the pylorus. This was confirmcfl at operation, which 
was done on the suspicion of carcinoma. This case has already 
been reported.-^ 

Our study of a limited series of cases of carcinoma of the stomach, 
six cases, of which two were operable, has been interesting to us. 
In the fir.st place, we find, as a rule, a picture at first suggesting a 
subacute or a chronic gastritis, both from the gross and from the 
microscopic appearance. .As for the finding of cells sh^)wing malig- 
nant changes (mitoses, etc.), upon which some writers Lay such 
stress,--’ we have been rather unsuccessful jierlmps because we 
arc not sufficiently trained in the proper technique, hut certainly 
we arc unable to substantiate their claims as the gre.-it value of 
the.se cells in diagnosis. Wa find, however, in addition to the signs 
of a gastritis in these case.s, a rather intcrc.sting chemical change. 
In all of our cases free IlCl was entirely absent from the content f>f 
the empty stomach, and the total acidity, instead of remaining low, 
as in chronic gastritis, was in all of our .series except one comjiaar- 
tivcly high, ranging from 25 to fit). Lactic acid was, of cour.-o, 
present in the advanced ca.scs only. .Vnother interesting feature 
of .such !i study as this is the comparison of the acidity (free jind 
('ombined IKd) of the empty stomacli to that obt.'iined after an 
ordinary test mc.'d. ''J''his tc.st, a modification of the Mcll-known 
(dntzinski test, was sugge.ste<l by l-ihrcnreich.-' In normal ciises, 

MfXctI, Jotir. .tiiipr. .tU-fi. lOJ'). 

loc. cit.; EociM-r-Binc!, Inc. cit. 

■' In two linv.fvcr. wc Iinvc fcmit'I ccRj whirl) v,)Tp vi'r>' «!i'pirinii- nf enf- 

t'innrnn 

-■ licrl, Wfi' h., K'l-l, S‘f. -'I-'J. 



MCNEIL: THE DUODENAL CATHETER .IN DIAGNOSIS 113 

and also in gastric ulcer, the acidity rises after such a test 
meal. In carcinoma ventriculi, hoAvever, it remains practically 
stationary, or may even be lowered. In chronic gastritis it usually 
rises slightly, and occasionally the rise is rather marked. Two of 
our carcinoma cases showed a slight increase in acidity after a test 
meal, but none showed the material increase which is present 
normally. The results of the Wolff-Junghan’s test, as applied to 
the eontents of the empty stomaeh, in these cases showed constantly, 
a rather high albumin eontent, the readings on the empty con- 
tents being about the same as after a test meal. We have found 
this test either positive or suggestive in all of our series of carcinoma 
cases, and believe it to be of some value. We believe, however, that 
the positive test can be foretold in many cases from a microscopic 
study of the stomach contents; those cases showing many cellular 
elements, especially, pus cells, often having a high reading. This 
point deserves further stud}’", however. The passage of the tube 
through the pylorus Avill, of course, depend upon the location of the 
growth. The duodenal contents were normal in these cases. 

We have studied only one case of carcinoma of the head of the 
pancreas. In this case there AA^as obstruction to the ampulla of Vater, 
and AA^e Avere able to make the diagnosis from the absence of pan- 
creatic ferments in the duodenal contents and in the stools. 

We liaA'^e had an opportunity to study only one case of chronic 
pancreatitis, of Avhich Ave Avere sure. This case was associated Avith 
a pancreatic cyst, and shoAved a constant diminution in the pan- 
creatic ferments, and usually an absence or only a trace of lipase. 
These tests Avere made both on the stools and on the duodenal con- 
tents. This case was also interesting clinically, showing a transient 
glycosuria, periodic attacks of abdominal pains and tenderness, 
inability to digest excess of fats, etc. 

Three cases of achylia pancreatica Avere studied by means of this 
tube. All shoAved clinical signs suggesting the stomach as the seat 
of trouble rather than the pancreas, but pancreatic ferments were 
constantly absent from the duodenal contents in all three cases. 
In all three cases, however, diastase was demonstrated in the stools 
after the manner described by Brown, so that one might be justified 
in doubting Avhether these Avere really cases of pancreatitis. Such 
cases are certainly not normal, and undoubtedly call for further 
study. None of these three went to operation, so that we haA^e no 
means of knoAving the true condition. The stools of all three showed 
a certain amount of azotorrhea, and in one case this AA^as marked.*® 

Our opportunities to study acute cholecystitis by this method 
haA^e, unfortunately, been rather limited. Observ'ations haA'^e been 

28 Since this was written one of these latter cases has come to operation, which 
revealed a much hardened and indurated condition at the head of the pancreas. A 
diagnosis of chronic panel eatitis was made by the surgeon. No other abnormalities 
were found. 
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made only on three cases. In one we were able to confirm the 
observation of Bondi as to the presence of bile-stained ])us cells. 
They were not so numeronsj however, as one would e.\pect. In the 
other tw'o these were not found, but in one, typhoid cliolecystiti.s, 
in addition to numerous t.\phoid bacilli, we found numerous bile^ 
stained cells, which we believe to have come from the epithelial 
linings of either the gall-bladder or some of the gall passages. The 
third case, a subacute one, showed nothing of note exce])t possil)ly 
a few more cellular elements from the biliary tract than one would 
e.vpect. 

In four cases of atrophic cirrhosis of the liver which we have 
studied by means of this method, we have found several pictures 
which have interested us considerably. In two cases we have found 
quite a number of bile-stained, pol^Tiiorphonuclcar cells, asso- 
ciated alw’ays with cells which we are accustomed to call “liver 
cells.” These cells are, in our experience, not found under normal 
conditions in any appreciable number. One or two, in se^•eraI 
preparations, may perhaps be noted, but we have never found 
them numerous except in this condition. Tliey are slightly larger 
than the normal j)olj'morphonuclcar leiikoc\4c, are always rather 
deeply bile-stained, as contrasted with the cellsj coming from the 
stomach and clscwdiere, have a granular, refractile protoplasm, and 
are round or oval in shape. There is a single, small central nucleus. 
Occasionally a group of these cells will be found arranged in the 
form of a cast. In all four of our cases such cells were fairly numer- 
ous. We were also greatly interested in the albumin content of 
the duodenal contents in these cases for the reason previously 
mentioned. Three of these cases failed to show any tilbumin in- 
crease by the Wolfi'-Junghan’s test, but one case, in an early stage, 
showed a marked increase over the normal. An operation had been 
j)roforincd on tliis case and a typical Imb-nailed liver had been 
found unexpectedly. This case also showed numerous bilc-.staiued 
cells, such as we have described, although no pus cells were seen. 

One case showmg a large tender liver, and who had also a strongly 
positive Wassermann reaction, showed a marked increase of albumin 
in the duodenal contents, although the albumin content of the 
stomach was normal. This case, however, showed nothing abnormal 
in the duodenal contents niicroscopiciilly. There is also one other 
j)cculiarity about these cases which we have frequently note(l, which 
was found likewise in our cases of gall-bladder disease: d'his is the 
pre.sence of bile in the gastric contents removed from the emj)ty 
stomach. Einhorn^' has found this phenomenon to be i)rescnt iii 
sevend cases of gastroptosis. We have found it so far only in these 
case.s ai)ovc mentiomxi, aiul in one fsi.se which we believed to he 
duod(‘nitis. 'I’lic presenc-e of a turbid bile, which KinlK)rn mentions, 
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has also been noted in several of these cases, in two cases of chole- 
cystitis and in two cases of cirrhosis. We have also found the bile 
turbid in several other cases, however, which have been demon- 
strated not to have had any gall-bladder or hepatic trouble. 
Three cases- of chronic passive congestion of the liver have given 
negative results from such a study with the duodenal tube. 

There is one other condition which is often mentioned, but which 
is seldom described, in which a study by means of this tube is of 
interest. This is the so-called duodenitis. Three cases which we 
have studied in this series have, we believe, been suffering from 
this trouble. All complained of pain in the right upper abdomen, 
suggesting in every case gall-bladder trouble. All were men, and 
all were past middle age. The duodenal contents in each of these 
cases showed a considerable amount of stringy mucus, numerous 
gram-negative, motile bacilli, occurring usually in strings, and 
numerous cocci. These bacteria were in all tlwee cases the most 
prominent picture in the microscopic field. In all of these cases, 
also, there seemed to be more leukocytes in the duodenal contents 
than were found in the gastric contents, although this point may 
be difficult to determine, since it is merely relative. Two of these 
cases went to operation. Neither showed any trouble in the abdo- 
men which could account for the .symptoms of which they com- 
plained. 

We have studied four cases of tjqjhoid fever by means of th's tube, 
three of whom were convalescent, in the hopes of discovering the 
presence of typhoid bacilli in the bile. This we have been able to 
do in three cases. We would therefore suggest, as Hess® and 
McNeah^ have already done, that we have in this tube a valuable 
means of detecting typhoid carriers. 

Finally, as a result of this work, which is, unfortunately, limited, 
but which we hope to continue, we believe that we are justified 
in drawing the following conclusions: 

1. The direct method of study of the pure gastric and duodenal 
contents is of value in diagnosing certain conditions of the gastro- 
intestinal tract, i. e., acute and chronic gastritis, carcinoma 
ventriculi, acute ulcerations, pancreatitis, duodenitis, continuous 
hypersecretion, etc. 

2. We feel that a further study of the hepatic and biliary diseases, 
along the lines which we have mentioned, would be of great interest, 
and we feel that, at least in certain cases of such disturbance, such 
studies might be of great value. 

3. The absence of pancreatic ferments in the duodenal contents 
is a significant feature of obstruction to the pancreatic duct, and is 
especially valuable when associated with a marked diminution of 
diastase and trjT^sin in the stools. 


3° Loc. cit. 


Loc, cit. 
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4. In tile duodenal tube we bare the only means of studying a 
disturbance or inflammation of the duodenum itself. 
ii- The tube is of value in detecting t>-phoid carriers. 

Wc wish to exjiress our thanks to Dr. ji. W. Knox, of the .Southern 
Pacific Hospital, Houston, on whose service many of the.se cases 
were observed, and to Professor iM. L. Gra\-es. of the University of 
Texas, for assist.-ince and encouragement in this work, on whose 
service the remainder of the cases herein reported were observed. 


SYNCOPE. 

By Lovei.l Laxg.strotii, IVi.D., 

SAN KRANCISCO, CAUPOUNlAr 

Loss of consciousness is directly due to some poorly understood 
state of tbc nerve elements of the brain following a change in their 
relation to their blood supply. It may be thought of possibly as a 
wide.spread retraction of cortical dendrites interrupting their con- 
nections with all lower centres. It is not due to diminished nutrition 
of the nerve elements, because while there is enough extrnvascular 
plasma in the brain to sujiply the nerve cells for a not inconsiderable 
])eriod of time, in the fatal syncope of aortic regurgitation, loss of 
consciousness and cardiac failure are almost .syjichronons. More 
probably it is due to a sudden diminution of blood-})ressure Muthin 
the skull and thus indirectly to a diminution in the blood supply 
of the brain.' 

That cerebral anemia will cause unconsciousness has been quite 
definitely proved experimentally. Kussmaul and Tenner- com- 
pressed the carotids in a number of male adults and got dilatation 
of the jjuitils, slow, deep, and sighing rc.spiration, dizzine.ss and 
unconsciousness. I,eonard HilP produced unilateral convidsions 
by comjtression of a single carotid in man; and animals in which 
he ligated several or all of the cerebral arteries regularly developed 
convulsions. 

The most promim.'nt features of ordinary .syncope are due to the 
action of the heart. The pallor of the face undoubtedly eorresjamds 
to anemia of the brain. The patient feels a sense of increasing 
feebleness, and is often unduly conscious of the action of the heart. 

‘Sir Wilii:im It, Gmii-n*. .V I.<'<'turr- »>(i iinrl I'.'iiiilififr. E'liii'f'l. Jt'tl", vnl. 
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There is often nauseca and a sense of prickling of the skin of the 
faced Sometimes he falls sharply to the ground/ though often 
sufficiently warned by his rapidly increasing weakness to seek the 
recumbent position. The sight may suffer without loss of con- 
sciousness.^ During the attack the respiration is detected with 
difficulty and the radial pulse or heart contractions may be imper- 
ceptible." The loss and return of consciousness is usually slow, and 
when regained there is always a correct perception of surroundings.^ 

Syncope frequently occurs in people with normal hearts, and is 
then indirectly due to various emotions which are induced by 
impressions usually received through the special senses. Thus 
certain odors, the sight of blood, an unusual, unexpected, and sudden 
noise, the touching of some unrecognized and unusual object in a 
familiar spot in the dark or great fear or sorrow, maj' cause syncope. 
This emotional fainting is due to inhibition of the nervous s^^stem. 
The constant stream of afferent stimuli to the brain is suddenly 
neutralized by one all-powerful one with consequent sudden re- 
laxation of muscular tone, collapse of the body, paralysis of the 
vasomotor system, collection of blood in one set of vessels (the 
splanchnics), marked diminution in the strength of the contraction 
of the heart, cerebral anemia, and loss of consciousness." It is not 
known whether in syncope the heart stops or the contractions become 
very much weakened" or whether its failure is due to diminished blood 
in its arteries or in its cavities or to diminished blood in the medulla 
with consequent pneumogastric stoppage.^" The fact that the 
sounds are inaudible and the pulse not felt would speak for the 
latter, though possibly due to extreme feebleness of the contraction. 

Mechanical factors plaj^ their part in causing a sudden collection 
of blood in one set of vessels and syncope is not uncommon after 
withdrawal of peritoneal collections, violent purging, enemata, 
and paracentesis of the thorax for effusions into the pleural cavity. 
The release of external pressure apparently causes a sudden paralysis 
of the walls of the vessels, and if the affected area is large, as is the 
case with the splanchnics and pulmonaries, enough blood is with- 
drawn from the general circulation to cause cardiac failure. A 
similar explanation applies to the syncope of patients who ha^'^e 
long been in the recumbent position and are too suddenly raised 
to the sitting position, but in this case it is the loss of tone of the 
abdominal muscle that is at fault. Entrance into a warm room 
from the cold air may cause syncope b.v sudden withdrawal of blood 
to the surface of the body.^‘ Stooping increases the amount of 
blood in the head but may sometimes cause momentary uncon- 
sciousness.^" 

■* Gowers, loc. cit. 

“ Allbutt, System of Medicine, vol. vi, p. 51G. 

8 Leonard Hill, Further Advances in PhysioloRy, 1009. 

® Allbutt, loc. cit. 

” Lewis, loc. cit. 


^ Ibid. 

’’ Gowers, loc. cit. 

1” Gowers, loc. cit. 
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The vagus is undoubtedly concerned in the causation of certain 
syncopal attacks. Tlius the syncope due to agonizing pain probabh' 
occurs through vagus stoppage of the heart rather than througli a 
sudden loss of splancluiic tone, and is more likely to be fatal.'^ 
Thanhoffer“ took tracings from students vJio made pressure on their 
ov'n vagi. In one case he observed standstill of the heart for over 
one minute and unconsciousness supervened. Mackenzie'^ reported 
a case in which there was cojnplete standstill of the heart for four 
to five seconds, often accompanied by syncope. Neuberger .and 
Kdinger‘“ reported the case of a patient who had f.aints while at 
stool, with a slow pulse. At autopsy there was almost complete 
atrophy of the right half of the cerebellum and a varicose dilatation 
of the ependymal vessels in the medulla. The rise in blood-pressure, 
while straining at stool probably caused a compression of the 
medulla near the nucleus of the vagus. 

Syncope is frequent in diseases of the heart and vessels. It is 
well known and maj' end fatally in fatty degeneration of the heart.'* 
In stenocardiac .attacks it may take the place of pain. Spasm of the 
facial muscles with which it is combined allows us to conclude that 
an active process is going on in the vessels of the cortex as well 
as in the coronary arteries.'* In aortic disease it is common. Here 
the minimal pressiuc may be quite low, and when the heart is slow 
and the ventricle weak an extr.asystole may cause a droj>pcd boat 
and abnormal emptying of the arteries.'’ Some of the .short attacks 
of unconsciousno.ss in cerebral arteriosclerosis m.ay be attributed 
to extras^'stolcs u'hich arc weak in themselves and followed b\’ a 
slight pause so that the brain is momentarily deprived of blood, 
’flu's would not occur if the arteries were soft. These short attacks 
are to be differentiated from ordinary syncojjc by their abrupt 
onset and offset and their short duration.” Extrasystoles them- 
.seh*c.s may be.thecau.seof cerebral anemia and syncope. When of 
the ventricular' type they arc often so weak as not to overcome 
the aortic pressure so that the .semilunar valves remain closed. 
A compensatory pause follows, and when sut;h extni systoles follow 
every second sinus beat, as not infrequently occuns, the pulse r.atc 
bccome.s only half that of the sinu.s. With a .slow sinus rhythm 
cerebral anemia and syncope may occur. Paroxysmal tachycardia 
and paroxysmal fii)rillation of the auricl(!.s may cause syncope from 
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cerebral anemia. The sinus rate itself may be as slow as twenty- 
five to forty, and such a patient may have syncopal seizures.^! 
In congenital cyanosis syncope is not uncommon. Dyspnea is 
usually a marked feature and frequently culminates in convulsive 
seizure. A paroxysmal congenital cyanosis has been described 
by Variot and Sebelleau, in which convulsive seizures with dyspnea 
and extreme cyanosis occur in patients who at other times are 
quite free from the latter Syncope and even convulsions are not 
uncommon in aneurysm of the arch of the aorta, and have been 
mistaken for epileptic attacks. 

Adams-Stokes syndrome is characterized by syncopal or epi- 
leptiform attacks, with a slow pulse, and is due in a large per- 
centage of cases to heart block. The attacks may occcur in the 
transition period from incomplete to complete block. At this 
time impulses entirely cease reaching the ventricle, and a consider- 
able period of time elapses before it starts on a rhythm of its own. 
In this period no blood reaches the brain, and syncope or epi- 
leptiform attacks occur. When block is complete and the idio- 
ventricular rhythm established, cerebral anemia may occur from 
some increased demand on the ventricle. In cases where the 
conductivity is somewhat diminished, sudden stimulation of the 
vagus centre may cause the heretofore incomplete block to become 
complete, with consequent cerebral anemia, until the vagus effect 
stops or the idioventricular rhythm is established Syncopal 
attacks in heart block are marked by pallor, disappearance of the 
pulse at the wrist, imconsciousness, spasmodic twitching of the 
muscles of the face, and general convulsions,^^ depending on the 
length of time during which the ventricle does not contract. In 
the severest attacks there is squint or conjugate deviation of the 
eyes, wide pupils, noisy respiration, and frothing at the mouth. 
The relation between the period of ventricular stoppage and the 
signs of the resulting cerebral anemia are fairly definite. If it lasts 
two to two and a half seconds there is little or no disturbance. 
Thus in simple extrasystole the ventricular pause would not be 
long enough to cause syncope without the addition of some other 
factor as cerebral arteriosclerosis or muscular insufficiency of the 
ventricle. When the ventricle stops for fifteen to twenty seconds, 
epileptiform convulsions begin and a pause of ninetj'' to one hundred 
and twenty seconds is rarely followed by recovery.^® 

The stupor and drowsiness seen toward the end in cardiac failure 
bear only a slight relation to syncope. There is probably some 


Lewis, The Meclianism of the Heart Boat, p. 265. 
-- Osier's Modern Medicine, 1907, iv, 325. 
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cerebral anemia from failure of the left ventricle to properly fill 
the arterial system, but there is also a clironic poisoning with carbon 
dioxide.^ 

True syncope is to be differentiated from minor epilepsy, which 
it may much resemble. Indeed, strong evidence lias been offered 
to show that repeated cardiac syncope has a disposing influence 
to epilepsy. This suggests that the state of the nerve elements 
concerned in loss of consciousness may from frequent inductions 
show a tendency to spontaneous development.-'* 

In cardiac syncope the loss and return of consciousness is more 
gradual than in epilepsy, and the beginning of the attack is marked 
by pallor, which never occurs in petit mal. Pallor may follow loss 
of consciousness in epilepsy, but usually there is no change in the 
color of the face. There is no disorientation on return of con- 
sciousness after syncope, the patient immediately recogiiizing his 
surroundings. Diflerentiation is sometimes made difficult b3' the 
fact that although external influences are usually the cause of 
syncope, epileptic attacks may also be brought on by them. In 
epilepsy the aura may be cardiac. Even sudden change of position 
and stooping have been known to bring on epileptic attacks as well 
as cardiac syncope.” 

■' O.-ilcr's Modern Medicine, 1907, iv. 220. 

5’ Oowers, loc. cit. 
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Die Thierischen Parasiten des Menschen. By Dr. Max 
BratjNj 0. 0. Professor der Zoologie uiid vergl. Anatomie, 
Direktor des Zoologisch. Museums der Universitat Konigs- 
berg I.Pr., Geh. Regierungsrat, und Dr. Otto Seifert, A. 0. 
Professor f. Rhino-Larjmgologie, Vorstand der Poliklinik f. 
Nasen- und Kehlkopfkranke der Universitat Wiirsburg. Part 
I, Naturgeschichte der Thierischen Parasiten des Menschen. 
Dr. Max Braun. Pp. 559; 407 illustrations. Wurzburg: Von 
Curt Kabitzsch, 1915. 

The present Avork is to be of a monumental character, and like 
all Avorks originating from the present source, every detail is carefully 
and completely Avorked out, and therefore it is a pleasure and 
benefit to read and study. The Amlume is so profusely illustrated 
that almost cA^ery other page contains one or more drawings, dia- 
grams, or photographs to illuminate the excellent text. The subject 
is introduced by a general discussion of parasites and parasitism. 
The author vicAA^s the subject “the animal parasites of man” under 
the folloAving main headings: Protozoa; plathelminthes; nema- 
todes; acanthocephali; gordiacei; hirudinei; arthropoda. Protozoa 
are divided into a large number of headings, Avhich are revicAved 
under the general classification of rhizopoda, and includes the 
various entameba, ameba, and parameba; flagellata; onidosporidia; 
sporozoa; and infusoria. Plathelminthes are divided into the main 
headings of trematodes and cestodes. The arthropoda group is 
divided into two main parts, arachnoidea and insecta. All of the 
A^arious animal parasites are described, including not only those 
that attack the A'^arious internal organs and structures, but also 
those that craAAd on the surface of the skin and others that migrate 
in the integument. There is a striking dift’erence in the size of the 
various animal parasites if one considers those Avhich are micro- 
scopic; for instance, the gastrophilus larva, which is pin-point in 
size, and the guinea AAmrm (dracunculus), which may be OA^er thirty 
inches in length. One of the most A''aluable features of the A'olume 
is the complete bibliography; ninety-five pages are devoted to 
all of the literature extant on the subject of animal parasites. It 
giA^es the rcAdcAver pleasure to recommend this admirable book 
t0‘ anyone interested in this rapidly-groAving and until recently, 
comparatRely little-touched field of medicine. P. C. K. 
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The Practitioner’s Visiting List for 1916. Pour stj-lcs, weekly, 
montUy perpetual, sixty-patient. Philadelphia and New York; 
Lea & Febiger. 

We again welcome the appearance of this useful volume. Like 
its predecessors, the Practitioner’s Visiting List for 1916 contains 
much pra'ctical information of the sort that physicians constantly 
need, arranged in a w,y to make it quickly and easily accessible. 
Such data as the ligation of arteries, tables of dosage, methods of 
examining urine, and comparative scales showing the equivalent 
in the metric system of ordinary weights arc measures to be men- 
tioned^ a'mong the topics touched on. The essential feature of this 
book is the visiting list, which is admirably adapted to the most 
exacting needs of the busiest practitioner. G. M. P. 


Case Histories in Diseases of Women, Including Abnormali- 
ties OF Pregnancy, Labor, .and the Puerperiu.m. By Charles 
]M. Green, A.B., M.D., Professor of Obstetric.s and Gynecology 
in Harvard University; Senior Surgeon for Diseases of Women, 
Boston City Hospital. Pp. 477; 11 plates, 1 cut, and 25 charts. 
Boston; W. M. Leonard, 1915. 

The author, a pioneer in the case history method of teaching, 
presents a systematic review of the pathological processes of the 
female reproductive organs from infancy to senility. The subject 
matter is divided into five parts. In each section we find a brief 
yet comprehensive consideration of tlic predominant morbid pro- 
ce.sscs peculiar to the period of a woman’s life under discussion. 
These are grouped in each section as Functional Disorders, i\Ia!- 
formations and Displacements, Infections, Traumata, and Nco- 
pla.sms. Following tlie sectional introduction are the illustrative 
case histories and appended to eacli is a short comment on the 
various features of the case. 

Section one reviews the conditions encountered during infancy 
and childhood. Eight histories serve to make clear the various 
disorders. The historic.s arc ab.stracted to include the history of 
the diseased condition, the fliagnosis and prognosis, method of 
treatment, and the eoinment.s. 

.Section two t.'ikes uji piiljcrty and adole.?ccnce. I’lie disorders 
of menstruation arc considered fully, and among the twenty-two 
illustrative case histories are typical c.xnmplcs of the various forms 
of amenorrhea and dysmenorrhea. 

Section three deals with the morbid conditions of maturity. 
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This section comprises over two-thirds of the text and includes the 
histories of one hundred and thirty-three cases. 

References to abnormalities of the reproductive processes are 
very complete. The author evidently treats the toxemia of preg- 
nancy in a very conservative mamier, and is opposed to any local 
measures in puerperal sepsis. Febrile conditions in the puerperium, 
aside from sepsis, scarcely mentioned in some text-books, are 
illustrated by histories and temperature charts. The graphic 
description of pelvic, infections is an interesting part of the intro- 
duction to the section. Malignant disease of the pelvic organs 
receives full attention. 

Section four reviews the decline of the sexual life of woman, the 
climacteric, and the eleven histories detail the most frequently 
encountered pathology. 

Section five, on anility, completing the volume, brings up the 
occasional atrophic lesion in those whom the author considers 
“old women.” 

The book is an interesting one, the histories are instructi\'e, 
many excellent suggestions in treatment are given, and there is 
often a pleasantly personal tone to the comments. 

The volume will rank high in the Case History Series, and will 
be of interest and service to anyone whose practice includes the 
care of women. P. F. W. 


Exercise in Education and Medicine. By R. Tait McKenzie, 
A.B., M.D., Professor of Physical Education, and Director of 
the Department, University of Pennsylvania. Second edition; 
pp. 585; 478 illustrations. Philadelphia and London: W. B. 
Saunders Company, 1915. 

This new edition of Dr. McKenzie’s well-known work is sure 
to have an even greater success than at its earlier appearance. 
More and more attention is yearly being paid to exercise, not only 
to its value in general, but to the importance of careful and scientific 
control of its quality and quantity. Exercise can no longer be 
advised in a vague, indefinite manner: it must be adapted to the 
individual, and fitted to special needs. A faulty prescription for 
exercise may be as harmful as any therapeutic error, while exercise 
properly employed may cure certain ills when all other measures 
fail. The normal child and adult, the scoliotic, the tabetic, and the 
cardiac can all exercise with benefit, but not in the same manner 
or amount. If this book contained no more than this informa- 
tion it would appeal to few outside the medical profession. How- 
ever, it contains much more, and includes in the first part (.320 
pages) a thorough discussion of the various systems of ph^'sical 
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training employed abroad and detailed deserijitions of metliods 
of physical education in schools, colleges, municinal playgrounds, 
etc. Special chapters are devoted to the physical education of the 
blind, the deaf-mute, and of mental and moral defectives. Part 
II covers the subject of c.xereise in medicine, and describes, almost 
too conservatively, what can l)e accomjilished by exercise in the 
treatment of flat-foot, club-foot, visceroptosis, constipation, res- 
piratory diseases, diseases of the circulation, obesity, tic, stammer- 
ing, chorea, and other conditions. There is no need in going further, 
'riie work is all inclusive, well written, .and lavishly illustrated. 
Except for an amusing misprint in a quotation from Solon on the 
■front page, the .printer has done his work well. The author, Dr. 
McKenzie, is at present in England at one of the large training 
camps, so we may look forward to additional chapters on military 
training in future editions. 0. II. P. P. 


Medic.vl Electricity, Roe.\tgek-ray.s, and IlAmuM, with a 
Practical Charter o\ Piiototiierapy. By Si.vclair Tovsey. 
A.M., M.D., Consulting Surgeon to St. Bartholomew’s Clinic, 
New York City. Second edition, thoroughly revised and enlarged, 
Pp. 1219 79S illustrations, IG in colors. Philadelphia and 
London; W. B. Saunders Company, lOl.o. 

The author is recognized as an authority by those engaged in the 
practice of electrotherapeutics and roentgenology. Possibly only 
those who are familiar with these subjects can appreciate the stu- 
pendous undertaking represented in the compilation of a book of 
this kind. Although this is a new edition which is sujiposed to be 
thoroughly revised, it must be truthfully stated that the book is not 
up-to-date in several re.si)ect.s. The subject of roentgenology alone 
is broadening so rajiidly, and ideas and methods are changing so 
constantly and e.xtensively, that it is almost beyond the ])ower of 
any one indi\'idual to keei) a book as comprehensive a.s this one is 
supposed to be thoroughly abreast of the times. The roentgenologist 
can realize this and can make allowances, but the student or begin- 
ner maybe easily mislead into false impre.ssion.s. Castro-intestinal 
diagnosis is one of the liio.st important branches of roentgenolop' 
at the jiresent time, but the autlior deals witli it in a very un.'-atis- 
factory and incomplete manner. He .stales that he is strongh' 
opj)o.sed to the use of the fluoroseope in gastro-inte.stinal diagnods, 
whereas this method is now generally recognized as being aP-oliKely 
e.'^.sential for the diagnosis of many comlitions of the dige.'^tive tnu t. 
There is much valuable data concerning roentgen diagno,--!.- and 
treatment tiiat might well be su!».stitute<| for much information the 
book contains that is of comparatively little value. 
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More than half the space is devoted to the physics and physio- 
logical effects of electricity and to electrotherapeutics. A short 
section deals with phototherapy and another with radium and its 
applications. A large part covers the subject of roentgen diagnosis 
and therapy, H. K. P. 


A Manual of Surgery. By Francis T. Stewart, M.D., Profes- 
sor of Clinical Surgery, Jefferson Medieal College; Surgeon to 
the Germantown Hospital; Out-patient Surgeon to the Penn- 
sylvania Hospital, Fourth edition. Pp, 774; 580 illustrations. 
Philadelphia; P. Blakiston’s Son & Company, 1915. 

The fact that this work has gone to its fourth edition does 
more to show its true worth and popularity than any criticism 
the reviewer may make. This last edition more fully elaborates 
on the more recent advances in surgery. Bronchoscopy, esoph- 
agoscopy, proctoscopy, roentgenography all have been expanded. 
Transfusion, hemorrhage, spinal puncture, colectomy, hernia, 
tumors of the hypophysis, and surgery of the lung, liver, stomach, 
spleen, and breast all have been revised and brought to date as 
regards their diagnosis and treatment. 

New sections on the exclusion of the pylorus, sporotrichosis, 
surgical piupura, and hand conditions, and transplantation of 
fat, fascia, bone, and veins have been added. 

Many new illustrations have been added and some old ones 
discarded. One really adverse criticism is that even now the 
author wastes valuable space with many illustrations that are 
not appropriate for students and praetitioners. The book, how- 
ever, is an excellent one, and with the exception of a few ideas on 
fracture treatment, will serve admirably for general use. 

E. L. E. 


Diabetes Mellitus. By Nellis B. Foster, M.D. Pp. 243. 

Philadelphia; J. B. Lippincott Company, 1915. 

In the first chapter of this volume the author presents in a clear 
and concise way the prineipal factors that govern the general metab- 
olism of the animal body. The subsequent three chapters are 
devoted to a discussion of the role of glucose in the animal body, 
experimental glucosuria, and the influence of glucose on the metab- 
olism of fats and acidosis. The author then proceeds with a 
discussion of the pathogenesis, history, etiology, and pathology 
of human diabetes. The last one hundred pages are devoted to a 
description of the symptoms, diagnosis, and treatment of the 
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disease, with a final chapter on the chemical methods of identify- 
ing and determining sugar in the urine and blood. 

This work is recommended to the practitioner of medicine for 
two reasons: First, because it will enable him to better understand 
and manage a disease which he is frequently called upon to treat, 
and secondly, because it will give him an insiglit into the perplexi- 
ties of the problems which so baffle the medical investigator. 

A. I. R. 


Wheeler’s Hakd-book of Medicine. By Williaiu R. Jack, 
B.Sc., M.D., F.R.E.P.S.P., Assistant Physician to the Western 
Infirmary of Glasgow. Fourth edition; Pp. 53S. New York: ' 
William Wood & Co. 

The fourth edition of this small volume on the wliole of the great 
subject of internal medicine, sets forth the salient features of dis- 
ease in a careful and thorough manner. The book has been care- 
fully revised since the last edition four years ago and has been 
brought iij) to date for the most part very satisfactorily. There 
are but few omissions of what is essential and but few mistakes or 
errors in the subject matter. The various diseases are dealt M’ith 
in a most sy.stematic though extremely dogmatic and didactic 
manner, as would be exjiceted in a book of this type, so that it 
presents the subject of medicine in such a form as would be of 
practical value to a medical student. To a general practitioner, 
however, the value of such a book is extremely doubtful, certainly 
it would be of no real worth to a man, keen enough to desire to 
know more than the barest and brieflest facts about some unusua! 
or interesting case. J. H. M., Jn. 


pRi.N'CiPLEs or Hygiene: For STm)ENT.s, Physicians, and IIkaltii 
Officers. By D- H. Bergey, INf.D., Finst Assistant, IMiora- 
tory of Hygiene and Assistant Professor of Bacteriology, Univer- 
sity of Pennsylvania. Fifth edition; pp. 531; illustrated. 
Philadelphia and London: W. B. Saunders Company, 1916. 

This new edition remains in aim and plan of arrangement the 
same excellent volume that its predecessor was. although many 
of the chapters have not been clianged. still otliers dealing with 
subjects undergoing marked changes at the present time, have 
been revised and brought up to date. _ i 

This is especially true of that portion of the book dealing witli 
the removal and di.sjiosal of sewage. Much of this chapter has 
been omitted, while a new diagram and some discussion of the 
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Emsclier tank has been inserted. A new short chapter on nutri- 
tional diseases treats in brief fashion of beriberi, pellagra and 
scurvy. Antitj'iDhoid vaccination with an interesting reference 
to the results obtained in our own United States Army is a feature 
in this edition. A chapter on the transmission of relapsing fever 
and one covering interstate quarantine laws are additions worthy 
of note. 

In the table of contents the divisions of body and foot inspection 
should exchange positions, and the page references should be cor- 
rected. These headings appear under the main chapter dealing 
with military hygiene, one which we are sure will be most thoroughly 
revised after the present struggle abroad. We hope the future 
sixth edition will continue to maintain the excellent standard of 
■ the present one. The book undoubtedly presents, as its author 
intends it to do, the practises of modern hygiene in a short, lucid, 
tangible style. The students in architecture, public health, sani- 
tation, and medicine should find it a valuable aid in their work. 

T. G. S. 


Detection of Poisons and Powerful Drugs. By Dr. Wil- 
helm Autenreith, Professor in the University of Freiburg. 
Translated by William H. Warren, Ph.D., Professor of Chemis- 
try in Wheaton College. Fourth edition; pp. 320; 25 illustra- 
tions. Philadelphia: I?. Blakiston’s Son & Co., 1915. 

Ten years have elapsed since the previous edition of this work 
was printed. The changes manifested in the present edition indi- 
cate the tremendous advance made in ^'Detection of Poisons.” 
This new edition is larger than the last one by 100 pages. 

The seven chapters now comprising the book have undoubtedly 
. been painstakingly revised. The first three chapters remain 
unchanged only in arrangement. Such drugs as hydrastin, veronal, 
cantharidin, cytisin, ergot, papaverin, pilocarpin, saponin sub- 
stances, salamin, thebarin, and the toxalbumins ricin, abrin, and 
crotin, are all discussed for the first time in these chapters. 

The changes in the subsequent chapters have added very posi- 
tively to the value of the book not only as a laboratory manual for 
students, but as a guide for those wishing to make practical use of 
the procedures described. Most that is new in the book appears 
in the fifth chapter, which treats of special methods in analj^sis. 

The present edition is a faithful translation on the whole of the 
original German text. The translator has added, on a few occa- 
sions, some personal opinions to the subject matter of the parent 
treatise, e. g., the introduction of the Gutseit method of esti- 
mating the quantity of arsenic and antimony. This present German 
edition has been translated into English, Spanish, and Italian — a 
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most complimentary tribute to any book, indicating the favorable 
manner in which it has generally been received. Both the author 
and translator have done their work well and have made a valuable 
contribution to medicine. T. G. S. 


Direct Laryngoscopy, Bronchoscopy, and Esophagoscopy. By 
Dr. W. Brunings. Translated and Edited by W. G. Howartii, 
Surgeon-in-Charge of the Throat Department at St. Thomas’s 
Hospital. Pp. 367; 114 Illustrations. New York: William 
Wood & Co. 


This book is a rc\nscd and expanded edition of Briining’s Ihind- 
huchj. die Tcchnih und Mefhodish dcr dirccicn Ohnlarcn Methoden, 
and furnishes to the student in this comparatively new and rapidly 
expanding field of clinical work an excellent description of the 
necessary instruments and technique and the indications for their 
use. The first chapter, consisting of fifty-six pages, is devoted 
to the instruments which the author considers essential and their 
management. The indications for and the best methods of 
inducing anesthesia, local and general, arc discussed, as well ns 
the uses, advantages, and methods of giving oxygen inhalations. 
The remaining and greater portion of tlic book is devoted to the 
consideration of direct laryngoscopy, tracheobronchoscopy, anti 
esophagoscopy, with sixty-seven pages on bronchoscojiic operations 
and methods of treatment. The advances made in methods of 
direct inspection of these concealed portions of the body, particu- 
larly of the trachea and bronchi, arc so important that not only 
the specialist but the general surgeon and physician will find it 
necessary to know more about them. It is interesting and important 
to know with what elVcctivcness local anesthesia can be employed 


in this method of investigation, that painting with a cocaine 
solution is more effective than spraying, and that a patient “had 
frequently been given as much as fifteen brushes of 20 per cent, 
cocaine solution,” which is fifty times the so-called maximum dose. 


Direct exposure is rendering possible cures which were previously 
imiiossiblc. The pa.ssage of a bougie through a small eccentric 
opening in an csopiiagcai stricture and tlic removjd of a foreign 
body from a bronchus may now be done, with precision and .safety. 
Tiic author is one of the acknowledged masters in this fiidd, while 
the translator and editor Inis given us a lucid and readable trans- 
lation which will be appreciated particularly by flio.se who^ arc 
fitting thcmscjve for work in this special field, 3'. T, T. 



PKOGEE8S 

OF 

MEDICAL SOIEKCE 


MEDICINE 

UNDER THE CHARGE OF 

W. S. THAYER, M.D., 

PROFESSOR OF CLINICAL MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, 

MARYLAND, 

AND 

ROGER S. MORRIS, M.D., 

FREDERICK FORCHHEIMER PROFESSOR OF MEDICINE IN THE UNIVERSITY OF 
CINCINNATI, CINCINNATI, OHIO. 


Studies on the Mechanism of the Secretion of Urine. — E. Leschke 
{Ztschr. f. Iclin. Med., 1914, Ixxxi, 14) reports important experiments 
which he had made on the secretory activity of tlie kidneys, by means 
of histo-chemical tests which the author has devised. He is able to 
determine which cells secrete certain normal constituents of urine by 
methods which fix the solids in the cells. Thus,, he has studied the 
secretion of chlorides, phosphates, urea and urates. He has also 
studied the secretion of iodide. His methods appear to be specific. 
It is only the cells which excrete these salts which show the reaction. 
By giving the experimental animals large quantities of water, the 
urine is so diluted that the specifie reaction practically disappears, to 
become more intense, the more concentrated the urine is. The reactions 
are not found in other tissues except the stomacli where the marginal 
cells show the chloride reaction; the chief cells lack it. The author 
summarizes his results and those reported in literature as follows: 

(1) Previous experiments to determine the mechanism of the excretion 
of dyes have shown that the greater part is excreted by the uriniferous 
tubules. To what extent the glomeruli are concerned remains unsettled. 

(2) The author’s experiments, as ivell as those of other workers, ha\'e 
shown conclusively that salts foreign to the body (ferrocyanids and 
iodids) are excreted solely by the renal tubules, while the glomeruli 
themselves do not show evidence histo-chemically of excretion even 
when an excess of work is thrown upon the kidne3"s b.y injection of large 
amounts of salt. (3) means of the author’s histo-mechanical methods 
it is possible to demonstrate the point where the principle constituents 
of normal urine are excreted. (4) The excretion of chlorides, phosphates, 
urea, uric acid and purins takes place chiefl^’^ onlj’^ in the .specific excrct- 
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ing cells of tlie convoluted tubules, and of the transitional portion 
connecting tliem ivitli the descending straight tubules. Pahr’s secretion 
granules, which disappear during hunger, arc found in tlie same cells. 
(5) The glomeruli excrete water in physiological solution. TJie smaij 
quantities of salt and of other urinary solids corresponding to a physio- 
logical solution are also excreted by the glomeruli. (6) Wlicn the 
kidneys are forced to do increased work through injection of salt, urea, 
or purins, the e.\cretion of the same is still exclusively by the same 
specific cells. Tlie glomeruli, under these conditions, still excrete only 
water in physiological solution. (7) The ability to concentrate or dilute 
the urine rests entirely witli the specific excreting cells or tubules. (S) 
Bou-man's tlieorj' of the secretion of urine is fully confirmed. To uhat 
extent water is re.absorbcd from the kidney's as Ludwig supposed, is 
undctermiucd. 


On the Excretion of Creatin and Creatinin in Diabetics and Neph- 
ritics.—D. Lampert {Ztschr.f.Jdin. Med., 19] 4, l.xxx, 49S) has made a 
study of the excretion of creatin and creatinin in diabetics and neph- 
ritics. He employed the Autenrieth and Miillcr method and all patients 
were on a meat-free and bouillon-free diet during the periods of 
obsenmtion. In hcaltliy adults, he found the daily average excretion 
of creatinin to be beriveen 0.9 and 2.4 gm'., the majority being between 
1.2 and 1.5 gm. Creatin was usually entirely absent, and, when present 
only in traces (0.02 mg.). In diabetics, the values for creatinin were 
usually lowered or at the lower limit of the normal. Witli few exceptions 
creatinin was found to an amount less than 1 gm. though in several 
cases 1 to 1.2 gm. was found. In di.abctcs gr.avis with a high graile 
of acetonuria, creatin was practically always found in tl)c urine, usually 
more than 0.2 gm. (on t\so occ.asions 1 and 1.2 gm.). In diabetes 
Icvis with traces of acetone, creatin in two cases was lacking or present 
only in small amount (less than 0.3 gm.). In ncphritics (five cases), 
the author found a decrease in creatinin constantly, even when there 
was a diuresis and only slight impairment of function. Creatin was 
found in only one case, in which there was marked renal insufiiciency. 
and then only in small quantity (maximum 0.15 grn.). .Two case.? of 
diabetes complicated by chronic interstitial nephritis were characterized 
by an especially low creatinin value. Low creatinin values were also 
observed in a case of cancer of the liver with clioiomia; creatin was 
also present in small amount (0.1 gm. or Ie.s.s). 'llic author thinks it i.s 
plausible to attrilnitc tlie large quantities of creatin found in the urine 
of diabetics witli ncidosi.s to a disturbance of metabolkm and the 
dimini-shed output of creatinin in ncphritii-s to renal insutficiency. 
The generally acccplctl view that acidosis i.s tiic result of deficient 
oxidation of the acetone bodies .'uggc.st.s the idea that the intTca.^e 
in creatin is also due to a disturbance of iutermediary metaboli.'m. 
The findings in the ncpliritic.s .suggest the u.se of this method in fiinc- 
tlonnl renal diagnosis. 

On the Significance of Cholesterin in the Origin of Giant-cell Tumors 
of the Tendons and Joints.— S. Wr.n. (lirrl. htin. U'chn.v'hr., 1915, hi, 
129) refers to the recent work of several authors which have dcnion- 
sTrated an increase of cholesterin in the hlood in p.atieiil? having 
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xanthomas^ even the simple lid xanthomas. In all of these lesions, the 
so-called xanthoma cells are found. Their dotted or foamy appearance 
is due to deposition of cholesterin. The author has been interested 
in the histological study of xanthosarcomata of tendons and joints. 
In a recent typical case, he had the blood examined for cholesterin, 
and it was found that it contained 0.27 mg. per c.c. (normal 0.14 to 
0.16 mg. per c.c.). He suggests the need of further examination to 
determine whether this metabolic anomaly is constantly associated 
with the presence of xanthosarcomata. 


The Therapeutic Use of Aqueous Extracts of Leukocytes in Lobar 
Pneumonia. — WiLLmis and Youland {Jour. Med. Research, 1915, 
xxxi, 391) report the results of the treatment of seven cases of lobar 
pneumonia witli aqueous extracts of leukocytes, as suggested by Hiss. 
In contradistinction to the reports of numerous other observers, the 
authors were unable to observe any definite evidence in their cases 
that such extracts exert a modifying influence upon tlie temperature 
and a lessening of the symptoms which are usually considered of 
toxemic origin. Of the seven patients, four died, and of these, two 
were alcoholic. They were unable to detect any differences in the 
results, whether the patients were given repeated uniform doses, 
steadily increasing doses, single moderate doses or single large doses, 
but in all patients, with one exception, the total amount of the extract 
used was large. No effects were observed upon the temperature, 
pulse or leukocyte count, regardless of how early in the disease the 
treatment was begun. The duration of the disease and the manner of 
its termination were about the same as one would observe in a similar 
series of untreated typical cases of lobar pneumonia. 


Varieties of Pneumococcus and Their Relation to Lobar Pneumonia. 
— As the result of their studies, Dochez and Avery {Jour. Ex'pcr. 
Med.,, 1915, xxi, 114) have shown that the pneumococci which can 
be isolated from individuals suffering from lobar pneumonia fall into 
four definite pathological groups which they have arbitrarily numbered 
from 1 to 4. The members of the first three groups appear to be related 
closely to each other, so far as one can judge from certain immunological 
reactions, while the members of the fom’th group consist of independent 
varieties not definitely related to one another by the immune reactions 
employed. Thus far the authors have observed no change from one 
type into another nor any tendency of these organisms to lose their 
specific character. The groups vary distinctly in tlieir pathogenicity 
for human beings, the order of their virulence being as follows: Groups 
3, 2, 1, 4. On the other hand the degree of protective power which is 
developed in the sera of animals immunized against the various groups 
varies inversely with the virulence and the amount of capsular develop- 
ment. 'A careful study of the sputum from a series of normal individuals 
failed to reveal in any case an oi'ganism which could be grouped with 
any of -the fixed types of pneumococcus. All of those found exhibited 
the same characters as those organisms which belonged to Group 4. 
These are of low virulence and cause only about 20 per cent, of the cases 
of pneumonia, hence it may be safely assumed that the majority of 
cases, particularly the more virulent ones, are due to organisms not 
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found in normal months. Ilie only cxcejitioiLs to this ob.scrvation have 
been limited to a group of healthy individuals who have been intimately 
in contact with cases of lobar pneumonia. From such individuals 
organisms belonging to tlie typical groups have been isolated in a number 
of cases. Such individuals may safely be regarded as healthv carriers 
of disease-producing types. Dochez and Avery conclude from their 
study that probably the majority of the cases of pneumonia are de- 
pendent upon tlieir direct or indirect contact with a previous case, 
that mere infection of the moutli b\' virulent types is not sufTicient to 
cause the disease but that circumstances favorable to their invasion 
of the lungs must arise during the period when they are harbored in the 
mouth. I'rom certain comparative studies they make the suggestion 
that strictly parasitic races of microorganisms are pure lines and 
have established themseh’cs as parasites during a period of high racial 
susceptibility. 


The Effect of Pituitary Extract upon the Secretion of the Cerebro- 
spinal Fluid.— Weed and Cu.siiing (/haer. Jour. Phijsiol, 1915, 
xxxvi, 77) have attempted to answer the question as to whether drugs 
which appear to increase the flow of the cerebrospinal fluid act directly 
on the choroid plexuses, or is their influence exerted on the cerebral 
capillaries in such a way that an increased amount of fluid is poured 
out through the perivascular lymphatics. In this study the authors have 
hit upon a far simpler method than those which have been previously 
employed. This consists of introducing a calibrated needle into the 
third ventricle by a callosal puncture. The experiments which are 
reported, were conducted cither upon dogs or cats and all the injections 
were made intravenously. The re.sults may be summarized as follows: 
when extracts of the posterior lobe of the hypophysis are introduced 
intravenously, they scr\'c to discharge cerebrospinal fluid from the 
c.alibratcd catheter introduced in its pathway. Positive results occur 
following the injection of nearly all the fluid proprietary preparations, 
but the dc.ssicatcd extracts have tended to be more active. This 
increased .secretion occurs under variable conditions and seems to be 
independent of respiratory or blood-pre.ssure influences, for it h.ns been 
observed to coincide with ))eriods of respiratory cessation and in con- 
'ditions of both hyper- ami hypotcn.sion. .An increased flow may even 
continue after the fle.'tfh of t!ie animal. TIu; evidence leads the authors 
to believe that the increased outflow under these experimental con- 
ditions represeuLs the actual secretory resi)onsc rather than at: ex- 
pulsion of preformetl fluid, and they conclude that extracts of tlie 
l)Osterior lobe of the hy])ophysis produce choroidorrhea by stimulating 
the .secretory activity of the choroid plc.xus. 

The Clinical Aspects of Sypliilis of the Nervous System.— In a rather 

extensive article I Ie.ad and Vr-Uiy (Brain 10M.,\.xxvn,l)goover_the 

very important subject of central nervous .'ivstem .syphilis, illustrating 
the’ various points wiiich they wish to bring out. by suitable ra=e 
reconls. The im}iortamr of a careful history of the primary infection, 
the early .symiuoms and .signs of cerebrospinal syiihilis, the .serological 
fimling^s’in the various stages, and other valuable points are well brougnt 
out. 'rhe.'C may be .'summarized a.s follow.?; .\I1 the mfinifc'^tation-' of 
central uervou’s .-system syphilis are eou'Ctiuent on the direct 
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activity of Spirociieta pallida, and the clinical' picture depends 
upon the situation of tliis activity and the susceptibility of the tissues. 
When the infection is mainly within the essential structures of the 
central nervous system, both neuroglia and nerve elements participate 
in the tissue reaction which results in the death and degeneration of 
certain systems of cells and fibers to which may be ascribed the greater 
part of the clinical manifestatibn. The authors believe that the more 
closely the clinical signs and symptoms point to pathological changes 
in the meninges and vessels, the more certainly will the disease yield 
to suitable treatment, Avhile the reverse is true when the clinical s.ymp- 
toms point to one or more parenchymatous foci. The Wassermann 
reaction in the spinal fluid in the meningovascular form depends upon 
whether the spinal or basal meninges are involved, and tlie reaction 
tends to be negative or weakly positive when the disease is limited to 
the intracranial contents. In cases’ of syphilis centralis a strong 
Wassermann reaction is usually observed, as long as the disease is 
active. The former type of cases can usually be made Wassermann 
negative within six months under treatment with sah'arsan or neo- 
salvarsan, Avhile the latter type is not apt to yield to any of the present 
forms of anti-syphilitic treatment. They are of the opinion that no 
complete diagnosis or prognosis can be made until the patient has been 
under observation and treatment for at least six months, during which 
time the cerebrospinal fluid has been systematically examined. No 
matter what the situation and nature of the lesion is, some secondary 
degeneration will almost certainly result and therefore some of the 
signs and symptoms are not apt to be altered by anj- treatment, hence 
the importance of making the diagnosis of syphilis early, so that 
therapy may be employed before the advent of the secondary stages. 


Survival and Virulence of the Microorganism Cultivated from 
Polyomyelitic Tissues. — ^Flexner, Noguchi and Amos (Joi/r. Exper. 
Med., 1915, xxi, 91) describe in the present paper a strain of the organ- 
ism isolated from a case of polyomyclitis thirteen months ago. They 
are able to show the following interesting points: The organism has 
both survived and maintained its pathogenicity in cultures for over a 
year. Though the primary inoculation of this strain into monkeys may 
fail to produce polyomyclitis, the disease follows from tbe effects of 
successive injections and the lesions occurring in the spinal cord, 
medulla and ganglia are precisely the same as those which are found 
in the nervous system of animals which react to the injection of ordinary 
virus. The glycerinated nervous tissues derived from these monkeys 
which only develop the disease after several injections, are capable 
of transmitting the disease to monkeys upon inti’acerebral inoculation 
and from these animals the microorganism may be recultivated. 
The organism may be made to grow Avith difficulty under saprophytic 
conditions. Once this change has been affected, its growth occurs 
readily upon suitable media. If such an organism is reinoculated in 
the monkeys, the parasitic peculiarities of the microorgan isrn are 
restored, for it tlren displays the marked fastidiousness to the artificial 
conditions of multiplication present at the original isolation. These 
experiments afford strong additional evidence in support of the view 
that this organism bears a close etiological relationship to the human 
and experimental polyomyclitis. 
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Isolation, and Cultivation of the Tubercle Bacillus from the Sputum 
and Feces. ^Dissatisfied ivitli tiie lack of uniformly positive results 
when using tlie methods commonly employed, Petroff {Jour. Exper. 
Med., 1915, xxi, 3S) has devised a new and simple method by which 
the isolation of tlie tubercle bacillus is rendered easy and certain. 
Thus 69 positive cultures were obtained from the sputum of 69 patients 
in all stages of tuberculosis. Of tlie specimens 6 were negative by 
direct rnicroscopic examination; 19 positive cultures ivere isolated from 
32 specimens of feces. Prom a series of experiments it was determined 
that a special medium containing gentian violet is the most satisfactory 
one to use. The details for the preparation of tin’s medium are given 
in full. Moreover it is pointed out that under the most favomble 
conditions it takes at least six days for a single tubercle bacillus to 
grow to a visible colony. The method as applied to tlie isolation of the 
bacilli from the sputum consists in mixing equal parts of sputum and 
3 per cent, sodium hydroxide. Mter being well shaken the mixture 
is placed in <an incubator for a half-hour. It is then neutralized with 
normal sterile hydrochloric acid, centrifugalizcd, and the sediment 
inoculated in the media described, hlost of the specimens gave 
positive results in seven days, though some took twelve to fourteen, 
but never longer. The colonics may appear violet, while otiicrs are 
capable of decolorizing the medium. A method for the isolation of 
the bacilli from tlie feces is described. It should be noted that the 
growth from the feces appears much more slowly tlian from the .sputum, 
colonies appearing on the average of from two to three weeks after the 
inoculations arc made. 
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The Reformation of Gall-stones after Operation.— Stantox (.bm. 
Sure., 1915, Ixi, 226) says that notwithstanding the relative frequency 
of tii'nicul Tecurrcnct'S following gall-stone op<Tations. actual reforma- 
tion of .stones in the gall-idadfier or diict.s following their retiiovid by 
openitivc metlKal.-i is of eNtreuiely rare (XT-iirrcnee. H(! r. pnrt.s a e.-oe 
of ilefinite reformation of stones in tlie gall-bladder after eho!ecy.^tott>mv 
anrl a "enend summary of the available data conceniing ibi- ph:e^e o! 
gall-stiTne surgery. H no foreign l.'ody left in the gulf-bhiddcr or 
duets after the opemtion. the reformation of gall-stone.s is r.trely 
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observed as to constitute almost a negligible factor in gall-bladder 
surgery. The reported cases do not bear out the assumption that 
cholecystectomy affords a much greater immunity against reformation 
of calculi than does cholecystotomy. Adequate care should be exer- 
cised not to leave threads from gauze sponges nor unabsorbable suture 
material in the gall-bladder or ducts at the close of the operation. 
The data consulted during the preparation of this paper has further 
strengthened Stanton in tlie belief that the two most important factors 
in determining the end-results of gall-bladder surgery are the complete 
removal of the calculi and the maintaining of sufficiently prolonged 
postoperative drainage. In the absence of organic duct strictures 
he believes tliat the question of cholecystotomy vs. cholecystectomy 
is largely one of technical expediency in individual cases. In many 
badly diseased gall-bladders it is easier and safer to remove the gall- 
bladder than to try to remove all of the stones and fragments of stones 
from the gall-bladder in situ, and the same is often true of gall-bladders 
containing great numbers of minute stones and cholesterin particles. 

Acute Hemorrhagic Pancreatitis. — Dyas (Siirg., Gynec. and ObsL, 
1915, XX, 211) says that a positive diagnosis of acute hemorrhagic 
pancreatitis cannot be made with absolute certainty, since we still 
lack a distinct pathognomonic sign for this disease. Laboratory aids, 
such as the Cammidge reaction and the Wohlgemuth diastase blood- 
test are of no value in this condition. A tentative or probable diagnosis 
can be made in a certain number of cases, provided a careful history is 
obtainable and the various phenomena, as they present tliemselves 
are properly interpreted. The most strildng feature of this condition, 
clinically, is tlie evidence of peritoneal disturbance in the upper abdo- 
men, the so-called “acute abdomen” which all surgeons agree is an 
indication for surgical interference; and acute hemorrhagic pancreatitis 
should always be borne in mind in such cases. When finding the 
peculiar odorless, serosanguineous fluid and the small flecks of fat 
necrosis, it is direct and undoubted evidence of acute hemorrhagic 
pancreatitis. The best results are obtained in cases in which operation 
precedes tlie stage of necrosis or pus formation. Hence, early surgical 
interference in all such cases will be rewarded by more frequent recover- 
ies. The writer’s personal observation of tlie intense cyanosis of the 
distended small intestines, with the peculiar granular or gritty feel of 
the thickened great omentum, has helped him in many cases to recognize 
the condition at operation, and look to the pancreas at once as the 
cause of tlie trouble. This is of special value in cases operated upon 
for supposed intestinal obstruction. The abdomen opened, the con- 
dition should be looked for and recognized quickly. Then prompt 
and sufficient drainage should be instituted, causing the patient as 
little shock as is compatible with good surgical technique. The high 
median incision is the best one to use, because it is the most favorable 
for exploratory purposes. The lumbar incision has its indications, but 
is only rarely resorted to, and then usually in late cases when abscess is 
pointing in the lumbar region. Postoperative hemorrhage is not an 
infrequent cause of death. It is due to necrosis, usually occurring in 
late cases. Therefore, early operation and gentle manipulation is 
the prophylactic treatment for this unfortunate complication. 
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Report of the Committee of the American Surgical Association on 
the End-results of Fractures.— Estes (A/ni. Surp., 1915, Ixii, 278) as 
chairman reports for the committee the following recommendations: 
As a general principle fractures slionld be treated by a slvilled surgeon. 
Roentgen-ray should be employed by a competent radiographer, or 
a fluoroscope should be used for diagnostic purposes before the per- 
manent dressing is applied. At least two roentgenogr.ams should be 
taken, and they should be taken from opposite perpendicular directions. 
Roentgenographs should be taken also after permanent dressings are 
applied to prove proper reduction, and at the end of the treatment to 
show the result of the union and for the purpose of a graphic record. 
Fractures should be reduced immediately after the injury if possible, 
to obtain and apply proper retaining apparatus or splints. The statis- 
tics show markedly better results when the treatment is begun at once. 
It is, however, not only useless but cruel to subject tlie patient to the 
pain of manipulation for reduction unless the surgeon has proper fixa- 
tion apparatus at hand and the patient is where he may have a per- 
manent dressing applied. General anestliesia should be employed as 
a rule to facilitate reduction and prevent pain, unless the condition 
of the patient contra-indicates it. Neither tJic operative nor the non- 
operative treatment is to be recommended exclusively. Each has its 
indication and should be employed when required. Generally speaking, 
the age period under fifteen years is the period in which non-operative 
methods are especially effectual. In the other age periods up to sixty 
years, operative methods may with confidence be employed when 
non-operative treatment has proved ineffectual in reducing, or controll- 
ing the fragments in proper position. The operations should not be 
delayed longer than one week after the injury. It may be used at any 
])criod, except in senile cases, whenever a roentgenogram shows a 
deformity or a position of the fragments which obviously cannot be 
reduced or when proper efforts at reduction and retention have proved 
unavailing. Some form of rigid plate applied directly to the bone or 
an Albce “inlay” .seems to be the best fixation method in operative 
cases. Open operations for simple fractures should be undertaken 
only by cxj)ericnccd .surgeons who are thoroughly equipped by training 
and who have proper instruments anti apparattis to meet all the possibly 
indications of the operation. 

Autoplastic Repair of Fractures of the Neck of the Femur. — Daviso.v 
(.lim. Siirg., 1915,.lxii, 285) reports two ca,>tes of fracture of the neck 
of the femur. In one jiatient, fifty-six yc.ars of age, a bone transplant 
was employed, ami in another, fifty-four years of age, a large metal 
.screw was used to fix the fragments. The first died twctity-threc days 
after ojieration and the second, twenty-five days afterward. The 
pathological .specimen from the fir.st showed good union at the line 
of fracture, while that from the .secitnd slunved only jliirous union. 
Davison couelude.s that: .Autoplastic transplantation of bone is the 
be.<t treatment for both recent and uminited fractures of the neck of 
the femur, unle.ss contra-indicatetl by age or condition. The fibula 
furnisbe.s the iran.splam of choice. The transjdant impinging on the 
point.s of conqiaet bone de.-^eriix-d will graft to the.'^e points of ieverage 
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and give strong support to line of fracture. The transplant imbedded 
in cancellous bone will stimulate the production of osteoblasts and the 
growth of new semicompact bone in the cancellous area around the 
transplant, grafting them together by bony union. The transplant 
must be completely immobilized until it has grafted to the recipient 
bone. The position of immobilization must be extreme abduction and 
external rotation of the thigh. The plaster cast to be effective must 
extend from the axilla to tire toes on the injured side and also include 
the opposite thigh in abduction. 


The Treatment of Hip-joint Tuberculosis and its Results. — Stoller 
{Deuisch. Ztschr. f. Chir., 1915, cxxxiv, 54) studied the cases treated 
in Kocher’s clinic in Bern and in his private clinic, between 1890 and 
1913. Manninger collected and studied the cases treated between 
1887 and 1900, but some of the cases between 1890 and 1900 were not 
at his disposal. Only such cases during this ten-year period are to be 
found in Stoller’s group which include 63 cases in all. Of these, 31 
were treated by radical operation, 8 by non-radical operations, IS con- 
servatively and 6 by osteotomy. The general and hygienic treatment 
was a very important factor. Under local treatment, he recommends 
the following: The mild cases are to be treated conservatively, as 
this is most likely to result in good healing. Rest and extension were 
especially favorable. But if complications arise, as suppuration, or 
if tlie conservative treatment is ineffective, operation should not be 
delayed any longer. The prognosis of operation depends much on the 
general condition of the patient. Garre operated only when life was in 
danger. Radical operations give good results with localized bone foci 
and sequestra. He advises against early operations because they are 
always very serious. They may lead to much shortening and increased 
lameness from injury to the bone without involvement of the epiphyseal 
line. The functional results from operative and conservative treatment 
are about the same, but after operation the shortening is greater. The 
results are not good from cutting and curetting fistulaj and abscesses 
without removal of the bone foci. Osteotomy for ankylosis gives good 
results and tire danger of operation is about nil. It is difficult to say 
whether a movable or stiff joint should be striven for. A movable 
joint is most serviceable, but it must be used carefully. Therefore, 
the patient must be intelligent and under the control of a physician a 
long time. Ankylosis is less ideal but gives a good result for a working 
man. 


A Case of Appendicitis with Ileocecal Intussusception. — Ledder- 
HOSE (Deutsch. Ztschr. /. Chir., 1915, cxxxiv, 360) reports tlie following 
interesting case: A twenty-one year old under-officer was seized on 
the field with intestinal colic and dysentery and was taken to the 
hospital. The pain and straining movements of the bowels continued 
periodically and were associated Avith transitory abdominal tenderness 
and muscular rigidity in the right lower abdomen. Four weeks after 
the beginning of the trouble he developed the signs of acute appendicitis 
on account of which he was promptly operated on. The appendix Avas 
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the Size of the tlmmlj, Iirownisli-rccl and tightly drawn from above 
downward. It passed tiirough a sharp ring in the wall of the ascendin" 
colon and _mc.socolon. By careful pulling on the visible portion of the 
appendix it was gradually withdrawn and this was followed by the 
inyaginated wall of the lowermost portion of the cecum and ileum. Bv 
this time the ring had disappeared. Tlie appendix showed a strangu- 
lated ring but the cecum and ileum showed no signs of strangulation 
or stasis. The extirpated appendix showed subscrous miliary pus foci 
and was tensely filled with pus. The mucus membrane was partly 
neurotic and the wall was nearly perforated at several places. Good 
healing followed the operation. Ledderhose believed the case one of 
chronic ileocecal invagination with acute appendicitis. Whether a 
causal relationship existed beriveen intussusception and the appendicitis 
could not be decided. 


Decapsulation of the Kidney for Bichloride of Mercury Poisoning. — 
LuxE.MBOtJKG {Dcidsch. ZiscJiT. f. C/iiT.y 1915, cxxxiv, 377) calls atten- 
tion to Kummell’s case in which the decapsulation of the right kidney 
for a complete anuria of seven days’ duration, due to a severe poisoning, 
was followed in a few hours By the passage of 500 c.c. of urine and a 
larger quantitj'" later. When the patient died eighteen hours after 
operation, she had passed over a liter of urine. Luxembourg reports 
four cases operated on by tlic late Professor Bardenheuer, of severe 
bicliloridc poisoning with good rcsidts. Tisseraud-Bcsancon operated 
on 3 cases of quicksilver poisoning with good results, Lnxemhourg 
concludes that in acute quicksilver poisoning, decapsulation of the 
kidney is a simple and not dangerous operation. As a consequence of 
the operation, the urine is again secreted. The decapsulation shoidd 
be undertaken in all toxic nephrites from poison taken by the montb 
and stomach, as soon as possible after the anuria has begun. 


The Kesults of Eighty Pyelographies. — ^P eotkix (Jour, d’lirolorj., 
1915, vi, 431) says that pyelography or tlic study of the renal pelvis 
and ureter by means of roentgenographs after the injection of the 
ureter and pelvis with collargol solution.s, lias made possible (he study 
of the pelvis, its various physiological anomalies and pathological 
changes. The beginning of a ptosis of the kidney is shown hy_ the 
changed relation of the kidney to the last rib. A kink of the pelvi.i or 
a twist of the ureter is shown by the stagnation of the urine and the 
distention of the pelvis. In movable kiilneys the calicos preserve their 
normal form although distended, but when infection sets in tlie calice.^ 
change. Pyelitis and pyelonephritis, due cliicfjy to the colon Iweilhi.^ 
cause dilat.ation of the c.aliccs and ulceration of the papilltc. Pyclog- 
r.apby renders good services in disclosing congenital strictures of the 
ureter impassable to fine catheters ami capable of causing liydro- 
ncpbro.sis and severe colic simulating that of renal calctiln.s.^ It is not 
of great importauee in pronounml hydro- and jiyoucphrosis. because 
these conditions can be easily diagnosed by the clinical methods ami 
the functional te.-^ts. It is vjdunbic in the beginning of renal tiiber- 
cufosis when the parenchyma is only mildly involved ;tml_ tlic functional 
tests .■show nothing nbnormub It can sitow changes in the jwpdin' 
wiueb le.diitually indicate the commencement of tjie tubereidoiis pro> 
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cess. In certain calculi permeable to the Roentgen-ray, the presence 
of the collargol cause a different shadow to appear at the site of the 
calculus. In the hands of experts, Plotkin considers that its use is 
without much danger. There is no more danger than in passing the 
ureteral catheter or lavage of the renal pelvis. 
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Serum Treatment of Scarlet Fever. — ^Reiss and Hertz (MilncJien. 
Med. Wchnschr., 1915, Ixii, 1177) report further favorable results 
from the intravenous injection of mixed serum from several scarlet 
fever convalescents in the treatment of scarlet fever. They advise 
the intravenous injection of at least 50 c.e. for children and 100 c.c. 
for adults. The injections should be given as early as possible in the 
disease — to secure the best results. The serum to be injected is obtained 
from the donors between the eighteenth and twenty-fourth day of 
their disease. The donors should have preliminary Wassermann tests 
and tuberculous and septic patients should be excluded as donors. 
Reis and Hertz have occasionally observed the same beneficial efl’ect 
following the injection of ordinary human serum, as convalescent 
serum, but much less often and consequently the use of ordinary 
serum for therapeutic purposes is more unreliable. Normal horse serum 
seemed entirely without any effect. The indications for this form of 
serotherapy are the severer toxic forms of scarlet fever, especially those 
cases with restlessness, delirium or evidences of heart weakness. In 
cases of scarlet fever where the toxic symptoms are due to secondary 
infection, serotherapy has no marked effect. 


Treatment of Syphilis of the Brain. — Ireland and Wilson (Jour. 
Amer. Med. Assn., 1915, Ixv, 1108), using the method of Bj'^rnes, found 
that the intradural injection - 5 V grain of mercury chloride in serum 
was safe. The reactions were a little more severe than following the 
Swift and Ellis method of 40 per cent, salvarsanized serum. They 
found that a clinical improvement usually appeared after about five 
treatments; 75 per cent, of their cases showed this improvement. A 
tendency to relapse to their former condition was observed in about 
40 per cent, of those at first improved. They noted that clinical improve- 
ment was more marked and rapid than the serologic. Ireland and 
Wilson report a total of 23 cases with brief sumpiaries of each case 
but note that their period of observation is too short to permit any 
definite conclusion regarding the permanency of benefit. 
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The Use of Calcium in the Treatment of Epilepsy.— Bryant (Bos!. 
Mcd.^ and Svrg. Jour., 1915, clxxiii, 547) writes concerning the results' 
obtained by the used of calcium in the treatment of epilepsy. TJie 
calcium treatment was combined with the usual bromide treatment. 
The official synip of calcium lactophosphate wa.s used in doses of 
from one to two drams three times a day. Bryant believes that calcium, 
in favorable cases, promotes sleep, tlccrcascs nervous irritability, and 
acts in some measure as an antidote to bromine acne. Nearly all ctiscs 
have shown some benefit, in some very striking improvement followed 
the treatment. Calcium is not presented by Bryant as a panacea. 
He says it may not cure any case, but it at least can be said that when 
added to C-xlsting only parh'- succcsshtl treatment by bromides, it has 
in some cases produced results sufficiently encouraging to make it 
seem desirable to mention its employment and possible value. 


The Clinical Type of Arthritis Originating about the Teeth. — 
HjVRTZell (Jour. yh>icr. Med. Assn., 1915, l.vv, 1093) has made bacterio- 
logical e.xaminations of the teeth and peridental tissues in 220 patients 
suffering from arthritis. He has invariably found the Streptococcus 
viridans present not onlj' in the confined dental abscess but also in 
the superficial tissues of the peridental membrane. The same results 
were obtained in the e.vamination of tlie roots of normal lining teeth 
in a considerable series. Hartzcll believes tliat the arthritis of dental 
origin is always due to a Streptococcus viridans infection. It is char- 
acterized by slow onset with more or less frequent exacerbations and 
remissions, which exacerbations seem coincident with the filling to 
distention of dental abscesses or retention of pus from deep pyorrhea 
pockets, which drain slowly into the circulation. Exacerbation fre- 
quently follows surgical treatment of pyorrhea or tlie enretfage of 
alveolar abscesses. Treatment of pyorrhea pockets by curettage 
and evacuation of dental abscesses confers a double benefit. Such 
surgical interference necessarily inoculates the patient with a large 
number of organisms, inducing an effect similar to that of an efficient 
vaccine, ivith the added advantage that the constant supply is shut 
off from the focus disturbed. 'SYhen many pyorrhea pockets or abscesses 
exist, it is important to permit from three to six days to infeia’cne 
between treatments in order to gain the full advantage of what might 
be called surgical auto-inoculation. Certain it is that the above method 
brings about a constant and permanent gain generally ending in cure, 
whereas, if sudden complete extirpation of all foci is practiced a.s, for 
example, extraction of all the teeth at once, as is done in some instances, 
or extraction of all the teeth and removal of tonsils on the sanic driy, 
the end-result will be positive harm. Tin’s type of arthritis is easily 
controlled when of dental origin, if the foci of infection arc early recog- 
nized and eliminated. When, however, such foci ol)tain in an active 
state for a considerable period of time the di.sease becomes so firmly 
fixed that elimination of the primary focus does little in the way of 
repair, though elimination doc.'s limit furtlicr progress of the di-^^eas*-. 

On the Treatment of Exophthalmic Goitre Especially in Kelafion 
to the Control of Protein Metabolism.— Bovo (Edinhurgk M,d. Jour., 
191.5, XV, 10S‘), after speaking briefly of general dietetic and hygienic 
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measures in the treatment of exophthalmic goitre says he has never 
been able to convince himself of any benefit following the use of bella- 
donna. The same seems to apply to digitatis, strophanthus, and other 
cardiac tonics. The deleterious effects of iodide of potash or thyroid 
extract in Graves’ disease ai’e in most cases so pronounced and definite 
that in early cases when the diagnosis may be doubtful, their adminis- 
tration has been advocated as a means of establishing a diagnosis. 
The treatment of Graves’ disease by preparations of the milk or blood 
of thyroidectomized sheep have not, in Toyd’s experience, given satis- 
factory results. Boyd emphasizes particularly various measures to 
influence the excessive protein metabolism in exophthalmic goitre. 
He has found that extract of the whole adrenal gland has a certain 
definite influence in restraining the increased protein metabolism. The 
influence of paratliyroid extract is but small and the impossibility of 
obtaining a reliable extract commercially precludes its clinical use. 
Radium is always useful but its general application is difficult and 
impossible in many cases. Treatment by Roentgen-rays is simple and 
often very effectual. A daily application for a week is followed in most 
cases by definite amelioration of symptoms. Excessive protein metab- 
olism is restrained and the patient gains weight. The treatment can 
be repeated at the end of a month or six weeks. 


The Treatment of High Blood-pressure. — Strauss (Therap. Monatsh. 
1915, xxix, 10) says that it is important to distinguish between simple 
and complicated blood-pressure. He defines the latter as hypertension 
associated witlr subjective symptoms. In the cases of hypertension 
associated with sclerotic kidneys, the high blood-pressure seems to be 
compensatory and together with hypertrophy of the heart is necessary 
to enable the kidneys to excrete the incresed amount of urine. In 
such cases the aim of treatment is to protect the patient from useless 
overstrain of the heart and to guard against cerebral hemorrhage. 
Strauss warns against dietetic excesses, severe physical exertion and 
mental excitement or unrest as causative factors in hypertension. He 
advises elimination from the diet of all alcoholic stimulants, coffee, 
meat extractives, etc. With regard to medication Strauss states 
that small doses of digitalis, not over 0.1 gm. per day, are very useful 
and harmless in arteriosclerosis with high blood-pressure and beginning 
cardiac insufficiency. He has kept digitalis medication up for years 
with some of his patients, alternating two weeks of these small doses 
of digitalis with two weeks of iodin. The combination of a number of 
measures such as can be best carried out in a sanitorium — diet, baths, 
graduated exercises, etc , are especially beneficial in hypertension. 

The Treatment of Paresis. — Read {New York Med. Jour., 1915, 
cii, 561) has treated 20 cases of patients with 123 intralumbar injections 
of neosalvarsan, in doses ranging from 0.003 to 0.006 gm. diluted in at 
least 10 c.c. of the patient’s own spinal fluid. During the treatment 
three patients died, but of these two were in the final stages and the 
deaths could not be fairly attributed to the treatment. One case, 
already slightly spastic when received, became intensely spastic and 
died with symptoms of motor tract degeneration. Two patients suf- 
fered incontinuence. A few complained of weakness, headache and leg 
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pains from time to time after treatment. One case developed a Charcot 
joint during treatment. One patient had convulsions following a treat- 
ment, but has had others not connected with the treatment. Tlic 
Wasserraann of the blood serum in 9 cases remained 4 plus, in two 
cases_ it is notv negative, but in one it was negative before treatment 
and in tlie other it was not tested. One negative and one faintly 
positive Wassermann reaction in the spinal fluid have become stronglv 
positive. The above are the infavorable results. The favorable results 
are the following: One case has entered a fair remission but still shows 
positive fluid findings. Another is improved markedly, but is still 
very evidently paretic. A number show improved conduct or physical 
healtli which may possibly he the result of hospital care. In 3 cases the 
Wassermann in the spinal fluid has become weaker. From tlic fore- 
going results Eead concludes tliat the intralumbar treatment with 
neosalvarsan in smaller quantities is without effect and that when 
pushed with the object of obtaining results, it is e.vtremely apt to prove 
injurious. Its use in tliis manner is to be discouraged. 


The Use of Convalescent and Normal Blood in the Treatment of 
Scarlet Fever. — Zvigheu {Jour. Amcr. Med. Assoc., 1915, hv, S75) 
reports the results obtained in treating twenty-three scarlet ^e^'er 
patients at the Willard Parker Hospital with intramuscular injections 
of blood. This group of patients represent the cases with the poorest 
prognosis, selected out of a total of some nine Imndred admissions. 
Fifteen were treated with convalescent blood, which was citrated in 
a majority of eases. Nine received blood from two or more donors. 
The amount injected varied from 21- to S ounces. Of the fifteen patients, 
four died; of tiicsc (a) one died from septic bronchopneumonia two 
days after the injection; (b) one died of a streptococcus sepsis nine 
days after the injection; (c) one was moribund when injected intra- 
venously. He seemed to rally slightly, but the treatment was evidently 
given at a time when the patient’s nervous system was cntirc!\' over- 
whelmed by the toxemia; (d) the fourth patient, practically moribund 
at time of injection, had severe meningismus with a marked retraction 
of the head; he died thirty-six liours after injection. Of the eleven 
patients wJio recovered only five_ were of the purely to.xic typc;_ the 
remaining six patients Jiad additional severe septic complications, 
especially tonsillar and faucial exudates, and inflamed cervical glands. 
The five purely toxic cases showed a critical drop in temperature which 
varied from 3° to G° F., after which the teinpemturc remained nornnd 
or slightly aimve normal. In the remaining .six cases, the droj) hi 
temperature was less marked and was foUowctl by a secondary rise 
which persisted for a number of day.s. These sccotulaqv tenipeniturcs 
were evidently due to the septic complication.s. Eight patients received 
fresh norrnarblood; of this group, none died. Tiiese cases were far 
advanced septic casc.s, several with a poor prognosis. Tiie blood, which 
was rcadilv oiuxiiued from one or both of the parents, was citrated in 
six. One of the p;uicnts rccctverl two injcctif>n.s of 0 ounces each; 
auotlier three itijcctiotis, each of S ounces at Intervals of foiir or live 
davs. As was to be e.xpcctcd, no .striking critical drop but a distinct 
loweritm of the temperature curve was noted, associated with an 
improvement in tlic septic complications and the general condition 



THERAPEUTICS 


143 


of the patient. The good results in some of these cases are the best 
proof of the beneficial effect that can be derived from this treatment. 
While it is difficult to make any absolute statement or arrive at definite 
deductions from such a small series of cases, one can only hope that, 
by continuing this form of treatment, a larger series of cases may 
finally be collected that will serve as a more definite guide for the value 
of the intramuscular injections of convalescent and normal blood. The 
treatment is easily carried out, is quite harmless, and is within the 
reach of the general practitioner. The beneficial effects noted in the 
above groups of very severe cases were quite distinct. The rational 
element in the use of convalescent blood is apparent, so long as the 
etiology of scarlet fever is not known, and the use of antistreptococcus 
serum during the past ten years has not given the striking results that 
were expected from it after the early trials. The rational element in 
the use of fresh normal blood in the septic cases is found, first of all, 
in clinical observations of its great empiric value; but also to a large 
extent, in a consideration of the great nutritive value of homologous 
blood, its marked stimulating properties, and its well-known antibody 
content which exerts a distinct bactericidal effect on many pathogenic 
organisms. 


•Fatalities after Salvarsan. — ^Fischer {Deutsch. med. WchnscJir., 1915, 
xli, 908, 939, 976) summarizes his long serial article regarding the re- 
ported cases of fatalities following salvarsan as follows: The only 
injuries from salvarsan actually demonstrated at the present time are 
local necrosis at the point of the injection, and hemorrhagic encepha- 
litis, Many accidents including death have followed salvarsan injec- 
tions, but most have not been due to the medication. In a number 
of instances the fatal result has been determined by coincident disease. 
He cites as examples one case of generalized tuberculosis, with both 
suprarenal glands destroyed that died soon after salvarsan treatment; 
in a second case the fatal result seemed to be due to a coincident recent 
abortion and hemorrhage and in a third case an unsuspected pneumonia 
was found. Among the fatalities ascribed to salvarsan are cases in 
which no lesions, not even microscopic, could be found at autopsy 
and no evidence of toxic chemical action could be discovered. In one 
case chemical investigation revealed evidences of mercurial poisoning 
and Fischer believes that some of the fatal cases are probably more 
likely due to mercurial poisoning rather than to poisoning with salvar- 
san. He claims that tlaere is no evidence that salvarsan has a toxic 
action on the liver cells. In those cases developing an acute yellow 
atrophy of the liver following salvarsan injections he believes that the 
degeneration of the liver is due directly to the virus of syphilis and not 
to the toxic action of salvarsan. The poisonous action of salvarsan 
does not correspond to the clinical picture of ai’senic poisoning. He saj's 
that cases which appear to justify this conclusion have been imperfectly 
studied. 


The Treatment of Syphilis with Salvarsan Alone. — Krefting 
{Dentsch. med. Wclin^chr., 1915, xli, 979) claims tliat mercury adds 
nothing to the efficacy of salvarsan in the ti’eatment of syphilis. 
He believes that primary syphilis can almost certainly be cured with 
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from three to five injections of salvarsan at intervals of fourteen days, 
lie advocates using large doses when treating early stages of STt7)hiiis. 

^ definite rules for the salvarsan treatment of sccondarv 
syphilis cannot be made. The treatment must be individualizctl using 
the remedy in smaller doses than when treating primary syphilis, 
Salvarsan treatment should be used over prolonged periods of time 
and should be persisted in for some time after the IVassorniann reaction 
becomes negative. 
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Mumps: A Critical Review,— Feiltno (Qiiarl. Jour. Med, HR 5 
viii, 255) states that this disease often belies its supposedly benign 
cliaracter as shown by recent advances in the knowledge, especially, 
of its complications and especially that of the nervous system. The 
disease may occur without acute inflammation of the parotid gland. 
The age incidence readies its maximum between the fifth and fifteenth 
years, but no age is exempt. The mortality is extremely low. There 
is a prodromal stage before the appearance of the characteristic parotitis, 
during which infection is possible. This stage is probably four days 
long. The duration of the contagion is probably three weeks from 
the onset of the disease, although Sharp reports two cases rcriiainiiig 
infectious for six weeks. The causal organism of nuinips lias not been 
satisfactorily isolated. Nicollc and Conscillc by injecting fluid from 
parotid glands of patients with mumps into the parotid glands of 
monkeys apparently have demonstrated transmission of the disease, 
the occurrence of immunity following it and blood dianges similar to 
those found in the human patient. No organisms tverc found. Gordon’.s 
experiments along similar linc.s with monkeys .showed distinct changc.s 
in the nervous system such as lymphocytic infiltration and nerve cell 
degeneration. lie concludes tJiat mnnijis is apjinrentb' due to a filtcr- 
nblo virus comparable to that of poliomyditi.s, smalliiox, and typhus; 
that the virus can pass through a JSerkefeUI filter and is destroyed at 
55° C. Feiling gives the changes in the blood ns a slight increase in 
the total number of Icukocy tc.s; a lyinpliocy tosis both relative and abso- 
Inle which persists from the first day for at least fourteen day.s. The 
occurrence of orchitis docs not invariably alter the Mood picture. The 
blood ciianges arc of distinct value in differentiating mumps from 
other inllnmmatory swellings of the parotid or snhinaxillary salivary 
gland. The eomplicaiions affeeting more frequently adn!).'^ are grouiiwi 
as follows; .Abnormal modes of onset, such as testicular invoivement 
prcceeding the jiarotitis or meningeal symptoms ushering in the disfase; 
orchitis followed frequently by atrophy; pancreatitis, the cotninon";-! 
(•au<e of which, n\ children, is probalily mumps; nervous .-.yfnptom---. 
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including meningeal symptoms, rarely meningitis, and a marked 
lyinphocytosis of the cerebrospinal fluid; lesions of the cranial and 
peripheral nerves including facial paralysis, herpetic eruption, and toxic 
polyneuritis. 


Whole Milk in Artificial Feeding of Infants. — Vining {The Practi- 
tioner, 1915, xcv, 589) makes a plea for the more frequent use of whole 
milk in artificial infant feeding and claims that the frequency of rickets 
is partly due to wrong methods of feeding, especially dilution in modified 
forms of feeding and tlie use of proprietary foods. He suggests whole 
milk feeding in all cases where the natural supply is not available. 
In discussing the usual objections to whole milk feeding the author 
claims that the difficulty in using whole milk lies in the mechanical 
factor of clot formation and that the use of heat (110°) or the addition 
of sodium citrate prevents clot formation and makes this form of 
feeding successful. The addition of sodium citrate has no effect of 
drugging as cow’s milk normally contains sodium chloride g,nd citric 
acid. The constipation met with in whole-milk feeding is not due to 
the sodium citrate as the same condition occurs in breast-fed infants. 
As to dried milk, the author claims that fresh milk may be sterilized 
by heating and if there is any risk of scurvy in either it would seem 
to lie in the use of dried milk. The dried milks, however, are superior 
to the proprietary foods. Babies can be fed suceessfully on whole 
milk containing sodium citrate from one to two grains to the ounce 
at any time after the first month. As to the amount to be used the 
best method is to allow the baby to indicate the amount it requires, 
the amount varying naturally at different feedings, and to check this 
by observing the condition of the stools, the amount of sleep, its weight 
and physical development. Constipation must be avoided and liquid 
paraffin or equal parts of the confections of sulphur and senna are 
recommended. 


Radiography of the Thorax in Children. — Fowler {Edinburgh Med. 
Jour., 1915, XV, 326) offers a number of case histories to demonstrate 
the value of radiography of the chest in children for determining par- 
ticularly tuberculous changes. The diagnosis of miliary tuberculosis 
in children is often difficult and frequently the radiograph shows 
lesions that show no clinical signs. The radiograph is, however, usually 
characteristic and affords probably the earliest means of making a 
correct diagnosis. One of the cited cases was a child of eleven years 
who ran a slight temperature, and lost weight four months after a 
serious pleurisy which ^could not be proven tuberculous. Physical 
signs showed no evidences of lung involvement, but a radiograph 
showed extensive miliary tuberculosis. Another case in a boy of five 
years was investigated by Roentgen-rays because a sister had had the 
disease. The boy showed no particular clinical signs and yet the 
radiograph showed a considerable' mottling throughout the chest and 
a large shadow in the scapular region. He subsequently developed 
active tuberculosis and another radiograph showed quite an increase 
in the lesions. Exudates into the pleural cavity give a well-marked 
shadow. Fowler reports the case of a child of nine years with fever, 
headache and pain in the epigastrium which was not diagnosed for 
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some time when a radiograph showed a shadow over the left lung 
nidicating pleurisy witli ]j,Tnph formation. From tlicsc facts gained 
from time to time the author places the raclio^rnpli very high in tlie 
diagnostic methods employed in conditions of the thorax in cliildrcn. 

Gastric Radioscopy in Children. — ^T\'ilt.ox {The Praclitioncr, 1915, 
-xcv, 599) gives a very minute and detailed account of his study of 
radioscopy on the stomach of the child. Every phase of the subject 
is discussed, the method, time, substance used, position of the child, 
etc. The objects were to determine the shape and general appearance 
of the stomach after a meal, the effect of different foodstuffs on motility, 
the rate of passage and the average time of emptying. F rom the author’s 
summary of his investigation we find that the shape of tlic stomacli 
with contents varies with the process of digestion, but that in genera! 
it is globular becoming elongated as the child ages, so that in older 
children immediately after a meal the stomach is of an "F” shape, 
resembling a Dutchman’s wooden shoo. Foodstulf of itself has little 
if any effect on motility. Fluidity is the determining factor, the more 
fluid a meal is the more quickly will it pass through tlic stomach. 
Equal parts of milk and lime water pass more quickly than milk alone. 
Citrated milk goes through more quickly than plain milk. Stomachs 
of older children empty as quickly as those of younger children, provided 
the meal is similar in bulk and consistence. In some cases food begins 
to pass the pylorus as soon as tlie meal is taken, in .some a resting stage 
occurs before peristalsis begins. The average time for the stomach to 
become empty was three and three-quarter hours. Porridge or bread 
and milk are the best media for citlicr the barium sulpliatc or the bis- 
muth, neither substance sets up intestinal disturbance. There is no 
evidence that bismuth forms a coating for intestinal mucous membrane. 
The stomach lies high up in the left hypochondrium in infants. The 
food passes the pylorus intermittently and in an apparently nodular 
form. 


New Features in the Diagnosis of Scurvy. — Ai..vn IIkowx {Arch. 
Pediat., 1915, x.xxii, 744) in discussing the metabolism of scurvy points 
out some important features in the diagnosis of scurvy. The important 
points arc fever, leukocytosis, great radiability of recently extrava- 
gatccl blood .and the “wliitc line.” A high temperature and a leuko- 
cytosis, even as high as 20,000, occur in tlic severe and more advanced 
cases of scurvy where a faulty diagnosis of pus is apt to be made. The 
demonstration by Ilocnt gen-rays of the “white line” is a valuable cheek 
to this diagnosis since the white line .at the junction of the cpiphysi.s 
and diaphasis occurs in scurvy even before the cardinal symptoms of 
the dise.asc appear and represents an increased density at th.at point. 
The author has confirmcfl the findings of Talbot, that the “white line” 
is a constant sign of infantile scurvy tliat it may persist^ months after 
complete clinical cure and that it is of decided value in making an 
early diagnosis and instituting treatment. The production of this line 
i.t bv hemorrhage between the diaphysis and ejiiphysis. The apparent 
difficulty at times of differentiating by Roentgen-my.s between a recent 
subperiosteal hemorrhage and pu.s is caii.'.cd by the greater radia- 
bilitv of recently extravasated bloml over that which ha.s already 
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begun to organize. The subperiosteal hemorrhage takes weeks or 
months to completely organize. In one of the author’s cases complete 
absorption had not taken place at the end of five months. The absence 
of subperiosteal hemorrhage as shown by the Roentgen-rays does not 
therefore exclude scurvy. In scurvy fine petechial spots may usher in 
the prescorbutic stage. By applying a blood pressure cuff and 90 
mm. of mercury minute petechise occur below the constriction in 
scorbutic patients (Hess). The “exudative diathesis” is associated 
so constantly with scurvy that Brown claims a close inter-relationship 
between the two and that the former implies a diathesis for the devel- 
opment of scurvy. The only etiological factor yet known in scurvy 
is diet and the most prominent foods are proprietary infant foods, 
condensed and sterilized milk. Scurvy is an exceedingly rare result 
of pasteurization. Sterilized milk, by the heating alone, causes a large 
number of cases. 


OBSTETRICS 


TJNDEn THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OUSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


The Use of Preparations of the Hypophysis in Obstetric Practice, 
— Vogt {Ztschr. f. Gehurtsh. u. Gyndk., 1915, Ixxvi) gives the results 
of his observations in the Dresden Clinic. He calls attention to the 
familiar facts that where the birth canal is dilated and dilatable, the 
position and presentation favorable, all that is needed is vigorous 
uterine contraction, that this substance will produee prompt uterine 
action and thus terminate labor. He draws attention to the fact that 
symptoms of threatened uterine rupture furnish a positive indication 
against its use. So do the symptoms and all indications of overdis- 
tension of the uterus. He mentions a case of transverse presentation 
with prolapse of the arm, where no diagnosis was made and pituitrin 
was given, followed by rupture of the uterus, which terminated fatally. 
Repeated doses do not seem to act in a cumulative manner; the 
drug can be repeated in from one to two hours during all the stages 
of labor. There are patients who bear it badly, in whom after the use 
of the drug, the pupils dilate, the pulse grows slow, tliere are symptoms 
of collapse, paleness, giddiness, prostration and cold sweat. If also 
the drug is given rapidly by intravenous injection in too large a dose, 
these symptoms may follow. In multiparse, during the period of 
expulsion, the drug may cause very severe pains, which probably come 
from cramp-like contraction of the uterine muscle. This can be con- 
trolled by some preparation of opium, which does not seem to prolong 
the labor. The action of the drug may also cause formation of stric- 
ture and tetanus of the uterine muscle at the internal os.^ It would 
thus be a mistake to administer tlie drug before performing version 
or when it was necessary to dilate the lower portion of the uterus. In 
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some cases the uterine muscle seems exhausted by this preparation 
and atony of tlie utenis is obser\'cd aftenvard. The child's heart 
sounds are prolonged rvhen pituitrin is given, and sometimes mav be 
reduced to SO or even 40 beats to the minute: The sounds are' less 
distinct, the meconium is sometimes expelled, and the child mav die 
from excessive pressure during birth. If pituitrin is to be employed 
the heart sounds should be carefully observed during tlie labor. These 
observations arc based upon 7000 labors, with preparations of the 
h 3 ’poph 3 -sis, manufactured by an American firm, an English firm, a 
French manufacturer and a German chemist. 


The Cause and Treatment of Transverse Position of the Fetal Head 
Complicating Labor.— Martiu.s (Z/sc/ir. /. Gchmish. n. Gyniik., 1915, 
Ixxvi) reviews the literature of the subject and has gathered statistics 
and adds the results of his observations in the Clinic of Bonn. He 
thinks that great variations are present in tlie ^s-ay in which the body 
of tlie child engages and passes tlirough the pelvis. When the pelvic 
brim is a long oval and the head of tlic child corresponds to this peculiar 
formation, transverse position frequenth' develops. In some cases 
the elements which produce anterior rotation seem to be cntirelv' lack- 
ing, tlie pelvis is without its normal contour, the head is rounded so 
that it does not fit the pelvis, and in some cases it is much smaller than 
the pelvis. In others tlie peh'is maj' he flattened, or the child may 
present bj' a parietal bone, and thus anterior rotation may be hindered. 
In five out of sLx cases, where no great disproportion exists between 
the head and the pelris, labor will terminate spontaneously. It is 
best not to attempt anterior rotation bj' anj' manipulation, even though 
the pelvis should be somewhat abnormal. In flat pelves, if the head 
permits considerable compression in the biparietal diameter, successful 
labor may still result. IVhere there is difiicultj' in the passage of the 
head through the pelvic brim, Walchcr’s position is especially' valuable. 


Absorption from the Genital Tract during the Puerperal Period. 
— Aiilfeld (Zischr. /. Gchmish. u. Gyndh., 1915, l.xxvi) has conducted 
a long scries of cxTierimcnts to determine the question of absoriition 
from the genital tract during the puerperal period. lie concludes 
that at no time in pregnancy, labor or in the puerperal period docs the 
absorption of material from the genital tract go on from the vagina 
and from the uterus at the same time. Independently of the size of 
the uterine cavity, absorption from the contracted uterus is diminished 
and from the relaxed uterus is incrc.ased. On tlie third, fourth, fifth 
and sixth day.s of the puerperal period absoriRion from the inner 
surface of the uterus reaches its highest point. As the uterus under- 
goes involution, from this time on the absori)tloit stc.adily dimini.riic.s. 
When from any pathological condition the uterus remains greatly 
relaxed after the sixth d.ay, absorption t.akcs place with great freedom. 


Nephrectomy during Pregnancy,— .S ciimidt (Sury., Gyncc. and Qhd., 
December, 1915, repnrt.s the case of n imihipani, aged twenty-eight 
year.-, who had renal infection with the B. colon and B. tnbrrciiloMS. 
riic left kidney could be palpated as enlarged and ^'-nririvc. Ihe 
[tatictit was pregnant at about the end of the fifth month. I'he kidney 
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was removed througli the usual incision, the ureter and vessels being 
separately ligated and the wound closed, except for both ends of the 
ineision. The patient made a sIoav recovery, drainage persisting at 
the lower angle of the Avound until after the childbirth. The patient 
had a normal labor but the baby died twelve days later of septic in- 
fection. On pathological examination the kidney was tuberculous 
with pyonephritis and ureteritis. Schmidt has in all collected 35 cases 
with a maternal mortality of two mothers (5.7 per cent.). In 77 per 
cent, labor was normal at term. In 15 per cent, the results of the 
operation were harmful upon the fetus. Three of these patients had 
spontaneous abortion: one induced abortion, one induced labor, one 
dead fetus extraeted. As regards the time of operation, the greatest 
number of cases occurred in the fourth month of pregnancy; then in 
the fifth; then in the sixth. The remaining months had about the 
same number of cases. Especial attention must be given to the main- 
tenance of function in the remaining kidney in a pregnant woman. 
Should this fail the uterus must immediately be emptied. The writer 
believes from a study of the subject that a woman with one absolutely 
healthy kidney and no constitutional infection may safely marry and 
incur the risks of pregnancy. He reports in detail the 35 cases eollected 
and his OAvn (36 in all). The reviewer recently had occasion to observe 
the patient admitted to the Maternity of the Jefferson Hospital suffer- 
ing from eclampsia, one of whose kidneys had been removed for tuber- 
culous infection. The patient recovered from the eclamptic seizure 
although the child succumbed. So far as could be ascertained, her 
recovery was complete and she reacted to treatment as well as other 
cases where both kidneys Avere present. 


Premature Separation of the Normally Implanted Placenta. — 
Williams {S^lrg., Gynec. and Obst., November, 1915) in a paper on this 
subject states that in 2000 labors at the Johns Hopkins Hospital, 
antipartum hemorrhage was noted in 17 and placenta previa in 14 
cases. As regards the cause of separation of the placeata, trauma is 
admitted; mental emotions have never been recognized, Avhile a toxemic 
process is very frequently present. A change in the consistence of the 
uterus is a striking sjmiptom. When the natural physiological alter- 
nation betAveen contraction and relaxation is absent, the diagnosis is 
practically assured. The uterus remains hard and more or less painful 
and this condition is independent of concealed or external hemorrhage. 
An examination of the blood and the recognition of changes in the hemo- 
globin percentage Avill give valuable indications of danger, often before 
the pulse shoAvs evidence of shock. Williams reports tv'^o cases treated 
by Cesarean section, Avith the recovery of the mothers. The children 
were dead at the time of operation. In the first case the uterus failed 
to contract and the operation AA'^as terminated with hysterectomy. A 
similar procedure was carried out in the second and, in both cases, a 
necrobatic process in the muscular tissue of the uterus, described in 
1911 by Couvelaire Avas demonstrable. While opinions may differ 
as to the precise pathology Avhich examination of the specimens sIioaa’s, 
in these cases there is clinical cAudence of their association with a 
toxemic condition. Williams concludes that premature separation 
of the normally implanted placenta occurs more frequently than is 
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generally believed and may give rise to only trifling symptoms or may 
endanger the life of tiie patient. In severe cases the accident is associ- 
ated with profound disorganization of the uterine muscle, by hemorrhage 
(called by some obsen-ers uteroplacental apoplaxy). An undifferenti- 
ated form of toxemia is the probable cause and this may or may not be 
accompanied by albuminuria. As regards treatment, some cases 
terminate successfull\' spontaneously; in others labor must be induced 
and in others immediate operation is necessary. If the bleeding be 
but slight or the symptoms of separation be not pronounced, the 
patient may be put under observation, with the hope that nature will 
deal successfully with the case. If bleeding is profuse and the cervix 
admits easy dilatation or is already partially dilated, the use of a dila- 
tation pack followed by forceps may be indicated. Where the cervix 
is but slightly dilated, abdominal Cesarean section is the operation 
of choice. Should hemorrhage occur after the uterus is emptied, it 
should be packed firmly with gauze and if this is unsuccessful the 
abdomen should be opened and hysterectomy done. So far as rupturing 
the membranes or tamponning tlie vagina is concerned, neither is 
advised. When the diagnosis of concealed accidental hemorrhage can 
be made Cesarean section is tlie operation of choice, except in the rare 
cases where the cervix is fully dilated and the conditions favorable for 
vaginal delivery. The reviewer has for some years treated such cases 
by abdominal Cesarean section with good results. He has twice per- 
formed hysterectomy for the condition described by Couvelairc and 
Williams. In one instance the placenta liad been normally- situated 
but separated and in the second a partial placenta previa was present. 
In both the mothers recovered but the children were dead at the time 
of operation. 

Obstetrics — A Lost Art. — Holmes (Stirg., Gyncc. and Ohsl., 
November, 1915) contributes a paper under this title, in which ho 
criticizes the improper performance of Cesarean section. He argues 
tliat contracted pelvis alone is the definitcl}- permanent indication for 
the operation; that the baby must be in good condition unless there is 
no other way of delivering safely, under any circumstances the feta! 
body. He would exclude eclampsia, placenta previa and believes that 
in the lesser grades of pelvic contraction the test of labor should be 
employed. Where the indication is absolute, labor should be avoided. 
Unless the patient be a multipara with a relaxed pelvic floor, a Cesarean 
section on one occasion would render necessary its pcrforinanec for any 
subsequent pregnancy. He believes that tlie mortality of 5 or more 
per cent, for Cesarean section is too high. Many of the points in this 
paper arc well taken but the experience of the. reviewer docs not 
coincide witli the arguments advanced by the writer of the paper. 
We have repeatedly seen women who have previously had Cesarean 
section deliver themselves spontaneously and safely of living children. 
A mortalitv of 5 per cent, in clean casc.s is certainly excessive hut jf 
the desperate cases or sepsi.s and rupture of the uterus coniplmating 
eontraete.1 pelvis he ajnsidered, the mortality will inevitably lie 
more than 5 per cent. 
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Acute Inversion of the Puerperal Uterus.— Jaschke (ZentralhJ. f. 
Gynak., 1915, xxxii) describes the case of a multipara, aged twenty-nine 
years, who had in one previous labor been delivered by forceps. The 
history stated that in four preceding pregnancies the placenta had to 
be removed manually at the time of labor. After her last pregnancy 
there was a severe hemorrhage on the twelfth day of the puerperal 
period. The patient was admitted to clinic two weeks before labor. 
She had varicose veins on the right thigh at the lower portion and the 
tissues of the thigh were considerably thickened. Labor proceeded 
rapidly and easily and a few moments after the expulsion of the child 
uterine hemorrhage occurred. The uterus was relaxed and Crede’s 
method of placental delivery was employed in the effort to make the 
uterus contract. As the placenta did not separate it was removed by 
the hand and found to be adherent at the fundus and anterior wall of 
the uterus. On removing the hand without making traction upon the 
placenta and exereising the greatest possible gentleness, the uterus 
inverted itself completely. When the writer arrived, he found the 
uterus entirely inverted and outside the vulva and a portion of the 
placenta firmly adherent to the fundus. Hemorrhage had ceased with 
the inversion of the uterus. The patient was in severe collapse. Iodine 
was at once applied to the vulva as an antiseptic, the portion of placenta 
separated, the uterus replaced, when, upon withdrawing the fingers, 
the uterus again showed a tendency to inversion. This; however, 
was checked and the uterus tamponed firmly with gauze, when 
hemorrhage entirely ceased. Counter pressure was made by a firm 
abdominal bandage and a pad. In the puerperal period the patient 
had thrombosis of the veins of the right leg which could be traced to 
varicose veins on her side. The patient made a tedious but complete 
recovery. 


DISEASES OF THE LARYNX AND CONTIGUOUS 

STRUCTURES 


UNDER THE CHARGE OF 

J. SOLIS-COHEN, M.D., 

OF PHILADELPHIA. 


Cerebrospinal Meningitis and the Sphenoid Sinus. — Peters (Jour. 
Laryngol., RhinoL, and OtoL, July, 1915) and others report cases 
illustrating the intranasal conditions existent in cerebrospinal menin- 
gitis. As commented upon editorially Peters suggests that the 
sphenoidal sinus disease tends to lead on to meningitis if the orificial 
outlet of the sinus becomes blocked, and that therefore free drainage 
should be secured by the procedures familiar to the modern rhinologist. 

Buttermilk Gargle in Diphtheria. — ^jMoffitt (Pcunsylvania Med. 
Jour., October, 1915) reports that in nine patients in whose throats 
diphtheritic bacteria remained after all other manifestations of the 
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disease had disappeared, buttermilk was used five or six times daily 
as a gargle. In eight of these cases an almost pure culture of lactic acid 
bacilli were found on the third day after beginning the procedure, no 
diphtheria bacilli being present. In the ninth case cultures on the 
fifth day showed a pure culture of lactic and bacilli. 


Pharyngeal Fistula after Operation on Abscess in the Neck.— I1 \k- 
MER {Jour. Lnryngol., Rhinol, and Otol., October, 1915) reports a 
glandular abscess which formed in the neck of a man shortly after a 
prostatectomy. Ten days after incision of the abscess there was 
paralysis of the palate with regurgitation of fluid through the nose, 
and soon aftenvard food passed from the mouth through the wound 
in the neck. As the abscess was not draining well the opening was 
enlarged. The Avound in the neck and the suprapubic wound were 
both liealing sluggishly at tlic date of the report. 


Functional Aphonia following the Bursting of a Shell in Close Prox- 
imity to the Patient.— Tii.nEY (Jour. Laryngol, RhinoL, mid Olo!., 
October, 1915) reports two cases. Tlie first one was that of a man, 
near whom a shell had burst on November 5 rendering him aphonic 
until December 11. The second case was that of a man who had 
been buried by a “Jack Johnson” for four hours. When dug out it 
was found that his voice had gone and likewise liis hearing. He re- 
mained thus for three months and was sent into the hospital. In 
neither patient could any other morbid condition be found, while 
inquiry showed that the voice had been strong before the accidents. 
Tlie first patient got well in response to a moderate intralaryngoal 
faradic shock. But even a strong faradic shock did not restore plio- 
nation in the second case. As the patient refused to open his mouth the 
laryngeal electrode was passed through the left nasal .cavity into tiic 
laryn.\', and the current increased until the resulting .spasm induced 
marked cyanosis. On removal of the electrode the patient’s A'oice 
returned, and he spoke for the first time in three months. Ilis hearing 
Avas also returned. These faculties had not been lost since, but the 
general condition might be described ns that of profound neurasthenia. 
O’jMAl.EEV {Ibid.) reports six cases of functional aphonia Avhieh had 
come under his oAvn care, all haA’ing occurred in the trenches. In four 
tlie A'oicc returned on asking the patient to phonatc Avith the I.aryngo- 
scopic mirror in position for the purpose of examination. In die 
other tivo a mild application of the faradic current proved effective. 
Wiunr. {Ibid.) reports a case of sudden aphonia in the trenches Avithout 
any history of injury. The moA-omenfs of the vocal cnrd.s were perfect, 
bi/t there was ccs.sation of expiration on their adduction. There Avns 
sudden recovery from the neurosis in twenty-four hour.s. 

Malignant Tumor at the Base of Tongue almost Dispersed by 
Radium.— Ilii.n {Jour. Laryugid., Rliiml., and Okd., October, 1915) 
reports the case of a male subject, fifty-five ycar.s of age. Avith a growth 
the sir.e of a walnut ulcerating jio.stcriorly, and with .secondary involvc- 
inent beneath the left angle of the jaw. The left .‘^ide of the longue 
Avas fixed. Tficre Ava.s accasiona! hemorrhage, and in addition .s.'divation. 
(lA-sphagia. constant pain and insomnia. The treatment Ava-* h-y in- 
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sertion in two places of small, hollow, needle-like emanation apparatus 
of platinum 0.3 mm. in thickness, containing an initial charge equivalent 
to 40 mg. of radium bromide for twenty hours altogether. All symp- 
toms had disappeared, and the tumor had become so reduced that it 
might easily be overlooked on superficial exploration. 


Tuberculosis of the Frontal Sinus. — ^Thomas {Jo^ir. Amcr. Med. 
Assn., July 24, 1915) in reporting two personal cases states that but 
five in all had been reported previously, and gives a synopsis of these 
cases. Four of the five terminated fatally, and the other one had 
remained well for seven months after operation. Of the reporter’s 
cases one recovered after two operations and had remained well for 
more than two years. The other case had been subjected to extensive 
intranasal operation two years before Dr. Thomas was consulted. 
It is reported as a case of “tuberculous frontal sinusitis with osteo- 
myelitis, .epidural, subdural and cerebral abscesses, resulting in death, 
a necropsy being held.” 


Trichinosis Simulating Frontal Sinusitis. — Pratt (Jour. Amer. 
Med. Assn., October 9, 1915) reports three instances occurring in his 
practice during the past two years. He has not found mention of any 
similar cases after a very comprehensive search of the literature. Two 
cases were in females aged thirty-one and thirty-two years, respectively, 
but the age of the male patient is not stated. The diagnosis in all 
three cases rested on (1) edema of the lids with absence of edema else- 
where; (2) negative nasal findings referable to the accessory sinuses; 
(3) the history; and (4) the proportion of eosinophiles (22 per cent., 
20 per cent., 6 per cent., and a^erward 20 per cent., respectively). 
In all these the presenting symptom was pain in the region of the eye 
and frontal sinus. 


Laryngeal Stenosis and Collateral Injuries from Shrapnel, Bullet, 
and Bayonet Wounds. — A number of interesting cases were reported 
before the Laryngological Section of the Royal Society of Medicine 
(Jour, of Laryngol., Rhinol., and Otol., October, 15) to which the 
reader must be referred for detail and discussion. 


Glosso-laryngo-scapulo-pharyngeal Hemiplegia following Gunshot 
Wound Behind the Right Mastoid. — CoLLETT(Al?m. de Mai. de I’orcillc, 
du larynx, dii nez et du -pharynx, August, 1915) reports this case 
in much detail. He stats in conclusion that a glance at the base of a 
cranium shows that this new type of associated laryngeal hemiplegia 
could be produced by a lesion barely a centimeter in diameter, localized 
in front of the occipital condyle in such a w'ay as to involve the aft’ected 
cranial nerves, passing through the posterior lacerum, anterior condy- 
loid and carotid foramina. 


Paralysis of the left Recurrent Laryngeal Nerve due to Mitral 
Stenosis. — Guttman (The Larynscopc, August, 1915) reports this 
case in a woman, aged twenty-six years, who had suffered with rheuma- 
tism seven years pi’eviously. There w^as a marked difference between 
the two radial pulses. Fluoroscopic examination revealed a markedly 



154 


PROGRESS OE MEDICAL SCIEXCE 


dilated pulmonary artery, which, by pressure against the recurrent 
laryngeal nerve apd against the aorta itself, produced the larvngoal 
paralysis and diminished tlie blood supply to the left upper extremity. 


PATHOLOGY AND BACTERIOLOGY 


VXDJ'.R THE CH.1HGE OF 

JOHN .McCRAE, M.D., M.B.C.P., 

LECTURER OX PATHOLOGY AXD CLJXICAL MEDICIX'E. ilC GILL UXIVERSlTi’. SIOXTREALl 
SOME TIME PROFESSOR OF PATHOLOGY IN' THE UN1\'ERS1TY OF VERMONT, 
BURLINGTON, VERMONT; SENIOR ASSISTANT PHYSICIAN, ROYAL 
VICTORIA HOSPITAL, MONTREAL, 

AXD 

OSlOtR laOTZ, M.D., C.M., 

I»nOFKSSOn of FATHOLOGY' ANT> bacteriology', CXIVEIISITY or riTTSlUTRCn, 

rrrrsnvjtoti, fa . 


Tuberculosis of the Female Genitalia in Childhood, — Gkaeit. 
(Iiunig. Dissert., Halle, 1914) had an opportunity of observing 10 casc.s 
in children and comes to the following conclusions: Tuberculosis of 
the genitalia is miich less common in children than in adults, butwlicn 
found, appears more frequently to fall between the ages of one to five 
and ten to fifteen. These tuberculous foci arc secondary to older 
lesions in other parts of the body and arise through a hematogenous 
infection. It is more common in the tube and uterus and rare in the 
ovary, vagina and vulva, TJie tuberculous procc.ss begins in the 
mucous membranes of the tube and uterus and from here' extends info 
neighboring p.arts. Progressive caseation is prone to occur while 
there is little attempt at licaling. Most frccjuently the jiroccss spreads 
from other parts to the tube, although in some instances a simultaneous 
attack in several regions may occur. The secondary infection of the 
peritoneum from the tube is more frequent than the reverse. Priinarj' 
tulicrculosis in the vagina and vulva is very iinusnal. 

Bacteriological Study of Tuberculosis of the Lymph Glands in Chil- 
dren . — (Edhiburgh Med. Jour., 1914, viii, 209) examined 
the cervical, bronchial and mesenteric lymph glands of 20 autopsies' 
of children. Cultures were obtained in 12 cases, S of wliich gave the 
Iniman type of tubercle bacillus and 4 the bovine tyjx;. Tlirce of the, 
latter infections also involved the mcningc.s. The mesenferic glands 
were claimed to be the seat of origin of the disseminated infection. In 
two of the bovine infections, the cervical and bronchia! gland.'' 'u-ere 
also di-'Cased. Seven of the eight strains of the human type had their 
origin in the lironchial glands. On sevend occasions po-^itlvc cultures 
were obtained from the tonsils. The cervical glands were furtlierinnre 
examined in a scries of f?0 surgical operatiouH. In 7J ini-taricw^ the 
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bovine bacillus and in 7 the human type was isolated. Moeller, who 
eight times isolated the tubercle bacillus from the sputum and lung 
tissue, found only the human type. In compiling the results of other 
authors he states that of 36 investigators 974 cases of tuberculosis 
of lung and bronchial glands were examined. Of these the human type 
was isolated 967 times, the bovine five times and both human and 
bovine twice. 


The Eelation of Tuberculosis to Various Cirrhoses. — Allessandro 
(Internat. Oeniralbl. f. d. ges. Tuberk. Forsch., 1915, ix, 323) studied 
the changes occurring in various parenchymatous organs in relation 
to the connective-tissue stroma. He found that chronic tuberculosis 
was prone to induce a connective tissue increase in all organs, but that 
some were more intensely affected than others. The spleen showed 
the earliest and greatest fibrosis, while the liver, kidney and pancreas 
followed in order. The process was one whereby the normal stroma 
was diffusely increased accompanied by the development of an acces- 
sory reticulum throughout the tissue. These organic changes, he 
believes, are the direct result of toxic substances arising in a tuber- 
culous focus. The poisons are of such character that they stimulate 
connective-tissue formation in each organ that is reached. The toxins 
are distributed by the blood stream. 


Laboratory Infections withE. Typhi. — ^Kisskalt {Ztschr.f. Hygiene, 
1915, Ixxx, 145) has brought together various cases of typhoid fever 
which have been acquired during work in, laboratories. These cases 
include not only those that have appeared in literature but also those 
from continental laboratories with whom he has had personal cor- 
respondence. In all, the author has collected 60 cases, many of these 
were the result of the accidental infection of the mouth by pipette 
during Widal examinations. Others were obtained during the e.xamina- 
tion of feces or urine. Of these there were 6 fatal cases. In the majority 
of instances of accidental infection of the mouth which had knowingly 
taken place, disinfection, usually with alcohol, was tried. It would 
appear that the stock laboratory cultures still retained high virulency 
for man. 


Changes in the Aorta in Children and their Relation to Arterio- 
sclerosis. — In spite of the numerous studies and animal experiments, 
the etiological factors of arteriosclerosis are not agreed upon. The 
influence of age and mechanical stress is no longer considered of as 
great importance as the more active agents of which infections are 
tlie most important. Experimental proof of the influence of bacteria 
has been brought forward by French and American investigators. 
Added to this, Stiimpf (Ziegler’s Beiiragc, 1914, lix, 890) has studied 
the arteries of young children in which no evident-arterial disease was 
recognized, but where the microscopic study demonstrated the begin- 
ning of damage in the arterial wall. The aortas of 84 children were 
examined. Evidence of fatty degeneration was present in 44 cases. 
Of these 44, 31 were suffering from chronic disease. Of 36 cases dying 
of acute infections, 12 showed definite arterial lesions. The chronic 
conditions associated with arterial degeneration were tuberculosis. 
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chronic suppurations and marasmus. The author believes tliat the 
mdiience of these chronic diseases upon tlie arterial ivall is not dirceilv 
through the toxins, but ratlier by the indirect action of the altered 
state of nutrition. 


^ Primary Cancer of Liver in Two Sisters. — A considerable literature 
IS available indicating the familial occurrence of cancer. To a certain 
extent, the occurrence of cancer in several members of a family repre- 
sents chance findings particularly when the cancerous processes differ 
in their kind and location. It is rather striking, however, to have two 
individuals in the same family die of cancer of the same organ. Hed- 
IXGER {Ccniralbl. f. Path., 191.5, xxvi, p. 3S5) reports a primary cancer 
of the liver in two sisters. These came to autopsy within a week of 
each otlier. Tiie first was aged seventy-one years, in whom the liver 
Aveighed 3900 grams. TJic left lobe of the liver was, for the most 
part, occupied by tumor masses Avith a small secondary in the right 
lung. Otherwise there Avere no metastases. The other sister Avas 
scA'cnty-scA’cn years old; the liA’er AA-eighcd 1980 grams and showed a 
Avhite, cancerous tumor mass in tlie left lobe. ]\Ietasta.scs Avere not 
present. In the second case the tumor did not seriously affect the 
health, but the patient died of heart disease. Cirrhosis Avas not prc.scnt 
in cither case. 


The Development of Arteriosclerosis in the Aorta of Rabbits.— 
The Russian School of inA'cstigators liavc introduced a new method of 
producing experimental arterial lesions Avhich they claim simulate 
the human type. These liaA'c been obtained by the feeding of choles- 
terin. AxiT.sciiKOAV (Ziegler’s Bcitrage, 1914, lix, 350) criticizes the 
previous Avork in that although lesions comparable to those in man 
Averc obtained, the conditions of the experiments Averc A’cry artificial. 
In the present Avork he found that by feeding pure cholesterin, positive 
results Averc obtained at the end of a month. Furthermore by increas- 
ing the blood-pressure he aa'as able to get equal arterial changes Avith 
less cholesterin and in a shorter time. Thus moderate increase in 
blood-pre.ssurc and slight ri.se in the blood cholesterin is of great impor- 
tance. The use of adrenalin and cholesterin leads to a bitty deposit 
in the arterial Avail quite different from the commonly found adremii 
necrosis. Likewise, the suspension of rabbits by the hind limb.s Avitli 
the exhibition of cholesterin lead to similar fatty deposits. In .'=ome 
instances he observed the simultaneous occurrence of ]iy[)crplii.‘:ia, 
degeneration and cellular infiltration of the arterial Avail. The author 
belicA’cs that the results of his experiment.s can be directly njiplicd to 
the interpretation of the human disease. 
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ORIGINAL ARTICLES 

MANAGEMENT OF PATIENTS WITH CHRONIC RENAL 

DISEASE.i 

By Theodore C. Janeway, M.D., 

BALTIMORE, MABYLANB. 

(From the Medical Clinic of the Johns Hopkins Hospital.) 

It needs only a glance at current medical periodicals to show the 
amount of time and energy being devoted to the study of kidney 
function today. In fact, some may have been inclined to believe 
that the test and the electrocardiograph are the only 

methods now employed in the investigation of patients in our 
hospitals. So much work may surely, by this time, be expected 
to have produced some results which the practitioner of medicine 
can use for the good of his patients. It has been my fortune during 
this period of the development of functional tests, both at the 
Presbyterian Hospital, New York, and during the last year at the 
Johns Hopkins Hospital, to have for my associates a group of men 
actively interested in this field. During the last year, especially, 
Dr. Mosenthal and Dr. Rowntree and their co-workers in our 
clinic have, by their laboratory studies, quite definitely modi- 
fied our practice in the wards. I shall give our present views 
on the practical management of the different types of chronic 
renal disease which are commonly met in general practice. I 
say “practical management of the patient,” because, except in the 
rarest instances, we have no real treatment of the disease. We 

■ Read before the Academy of Medicine, New York City, November 4, lOl.S. 

VOL. 151, NO. 2. FEMlUAIty, 1910. 
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must not let the faseination of growing insight into the com- 
plexities of function blind us to the fact that the problem of ftmda- 
mental importance in any disease is the problem of its cause. It is 
devoutly to^ be hoped that our knowledge may be increased alone 
this line. 7’he study of the relation of focal infections to renal dis- 
ease is a promising movement, but a vast material must be worked 
over critically before we can reach conclusions. Except for certain 
cases of renal involvement in secondary sx^ihilis, possibly rare 
cases of nephritis due to malaria, lead poisoning, pregnancy, or 
some focus of streptococcus infection, we can not speak of an 
effective causal therapy of chronic nephritis. 

For the most part, treatment has in the past been purely schematic 
and based on a conventional diagnosis. Since this treatment usually 
involved violent interference with the habits of a lifetime, even 
though it did not use dangerous drugs, we can not regard it a.s a 
harmless procedure. To tell every patient with albuminuria or 
hypertension to stop eating red meat, or still worse, as 1 have 
actually seen done, to go on a milk diet, is evidence either of colossal 
ignorance or of inexcusable mental laziness. Nothing is clearer 
to me, however, in dealing with patients who have a chronic disease 
than the amount of thought and tact necessary to accomplish 
the readjustment of their life to the necessary limitations which 
they mu.st be taught to recognize. This is a field which the internist 
has to himself, and it should be our pride to develop it in detail 
as carefully as the surgeon has developed his operative technic. 
Here is where the functional test becomes indispensable. 

The treatment of chronic disease has two aims: the prolongation 
of life, and the amelioration of the discomforts due to the disea.«c. 
These two aims arc achieved by two types of treatment; (1) safe- 
guarding treatment, which aims to protect a weakened function 
from further damage by overstrain; (2) symptomatic treatment, 
directed toward the amelioration of the symptoms which depend 
upon disordered function. While a correct anatomical diagnosis 
is always desirable it is not of special importance in determining 
treatment along cither of thc.se lines. What is fundamental is the 
accurate estimation of the hind and degree of functional damage. 

Chronic renal disease presents an endless variety of symptom 
combinations, but certain clim'cal types occur with such frequency 
that we are all called on to meet the problem of their management; 
and they present themselves, in a way, as specific practical problems. 

I propose to consider them as such: 

1. Patients in whom albumin and cast.s in the urine are the only 
evidence of disease. This is a large group. '■J'he.sc patients come to 
us, both family practitioncr.s and con.sultant,s, from the life iii-sur.-UKe 
examiners; or if we have careful patient.s, and are careful e.xaminers. 
Ave discover them among our supposedly healthy clients. 110’.'' 
arc found among the children in the clinics. 'J'heir problem is the 
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last problem we have to work out in a convalescent from known 
acute nephritis or from a pregnancy albuminuria. The last two 
instances give the key to the important question that must be 
answered for every patient in this group, namely, Are the albumin 
and casts in the urine the last remaining evidences of a healing 
renal lesion? A searching inquiry must be made into the history 
for evidences of a mild unrecognized scarlet fever, a tonsillitis, or 
other infection, recent pregnancy, syphilis, the administration of 
salvarsan, or some intoxication which might have led to acute 
renal disease without noticeable symptoms. If such possible cause 
can be found, or even siispected, especially in the case of young 
people, then a period of rest in bed and milk or bland diet should 
be given a thorough trial. If treatment, as of true acute nephritis, 
results in steady subsidence of the albuminuria, then it should be 
persisted in just as though the patient had a known acute nephritis. 
No sacrifice is too great for any patient to make which may pre- 
vent the subsequent development of chronic diffuse nephritis, 
leading to the secondary contracted kidney in later life. If, however, 
there is no suspicion of a past or existing infection, and if a week 
in bed on milk diet has no appreciable effect upon the albumin 
and casts, then bed and milk diet are an unwarrantable hardship, 
because they are sacrifice without result. If persisted in, the result 
will very likely be the sacrifice of the physician. 

In children the next problem is the differentiation of postural 
albuminuria. This is much commoner than is usually supposed, 
and marked albuminuria without casts, or with rare casts, in a 
child should always suggest the possibility of its being this peculiar 
type. For an excellent discussion of this subject I can recommend 
the article by Langstein in Pfaundler and Schlossinan’ s Ilandhnch,^ 
for interesting special pleading on the two sides of the question, the 
monographs of Politzer and of Jehle,® 

Testing the separate urines passed at different times of day, and 
the effect of standing fifteen to thirty minutes in marked lordotic 
position, will often clear up the diagnosis promptly. The large 
amount of protein precipitable by acetic acid in the cold has been, 
in my experience, an important feature of the albuminous urine 
in these cases. The treatment of these children should, I believe, 
be along the lines of general invigoration, with medical gymnastics 
for the improvement of posture. Their diet should be ample, not 
restricted. In some the suspicion of true nephritis is strong, though 
there is marked postural albuminuria. Such cases should be more 
cautiously handled. 


- Langsteinj L., Die orthotische Albuminuric, Handbuch, Pfaundler und Schloss- 
man, 1910, iv, 30. F. C. W. Vogel, Leipzig. 

2 Ren juvenum, Boitriige zur Kenntnis dor orthostatischen Albuminuric, Berlin 
und Wien, 1913, Urban und Schwarzcnburg; Die Albuminuric, Julius Springer, 
Berlin, 1914. 
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AYhen one lias dearly recognized and separated from tlie patienls 
in ^vllom albuminuria has been accidentally discovered these two 
preceding types, residual albuminuria after acute nephritis and 
postural albuminuria, there remain the large number of patients 
in whom the cause of the albuminuria is not evident. In them it is 
of first importance to exclude inflammation of the urinary tract, 
stone, tumors, and other non-nephritic causes of albuminuria, the 
treatment of which is local and surgical. Then the search must 
be made for a remote focus of infection in tonsils, sinuses about the 
teeth, in the gall-bladder, in the prostate or seminal vesicles, and 
any such focus should be eradicated in the hojie that from it as a 
portal of entry has come the infection responsible for the renal 
damage. Possible toxic causes, especially the inorganic poisons, 
should be in mind. I have seen albuminuria produced by the thera- 
peutic use of arsenic for instance. In childhood and adolescence, 
albuminuria without casts and not definitely postural may exist 
without subsequent evidence of any serious injury to the kidney, 
and may be more lightly regarded than albuminuria in adult life. 

The effect of exercise, cold baths, and so on tqion the albuminuria 
should be studied. 1 have the records of one patient, who more 
than thirty years ago, was refused life insurance because of large 
numbers of hyaline casts in the urine. He came to my father, 
who discovered that life insurance examinations had always been 
made in the afternoon, after he had done some lively boxing, 
and had a cold .shower. His urine was perfectly normal at all 
other times. Twenty-six years afterward he was still free from 
evidence of chronic nephritis, and, I believe, is still living. .Such a 
patient cither needed no advice at all, or to be told to avoid the 
combination of very active e.xercise and a cold bath. If exerci.^c 

produces marked albuminuria with casts it should certainly bcreduced. 

Apart from wholly temporary albuminuria, however, it is whe 
for the physician to consider albumin and casts as the cvificncc of a 
definite renal lesion, to be watdicd over long periods of time in the 
interest of Ijoth scieiice and the patient, but not nece.ssarily calling 
for cither a bad ])rognosis or much interference with the ])aticnt’s 
life, liarringcr’s^ studies of life insurance stati.stics show that the 
persistent presence of granular casts indicates a higher prohaI)ility 
(»f progressive renal disc.asc. Hven so, these individuals ni;iy viijo} 
apparently perfect health for ten years or more. .It is e\cn rnon- 
important to watch their blood-pressure than their urine. If this 
begins to ri.se, then the development of symptoms is to be looked 
for. A tendency toward nocturnal polyuria or to fi.xation of speei/i/- 
gravitv is an idnui.st certain danger sign. 'The.'M^' [loini to beginning 
inability of the kidney to concentrate urea, and theri fore eonnote 

* Tilt' <>f All'HiHirmn:* wiiii *<r wjtliont AreJt. - 
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anatomical damage wliicli lias reached the stage of seriously com- 
promising the large factor of safety of the kidneys. Until hyper- 
tension, nocturnal polyuria, or other s3^mptoms arise, symptomatic 
treatment is quite unnecessary. Safeguarding treatment is impor- 
tant, but must not go bejmnd what is of proved efficacjL 
' Severe physical strain, such as competitive athletics, rough 
hunting trips and so on, should clearly be avoided. Exposure to 
cold and wet is also unwise. The wearing of woolen underwear 
has long been regarded as desirable. Alcoholic and other excesses 
should naturallj’’ be warned against, also the immoderate use of 
tobacco. The common mild infections, such as tonsillitis, should 
be much more carefull.y treated than in normal individuals and the 
effect on the urine carefull}^ observed. 

As to diet, von Noorden® has shown that considerable quantities 
of pepper, mustard, and other condiments are renal irritants. 
He always held that creatinin was dangerous, and recent work, 
well summed up and amplified bj'’ Myers and Lough,® has proved 
that creatinin retention may be very striking in severe nephritis. 
Therefore, soups, which are unimportant as sources of energj'^, and 
spices maj'’ wisel}^ be excluded from the diet. Gourmands should 
clearl.y have their excessive appetite restrained, and obese patients 
should be moderately reduced. If the ’phthalein test is normal I 
see, no reason for a restriction of protein, either qualitatively or 
quantitatively, below a moderate normal intake. One limitation 
not immediately'' necessary’-, I believe, should be made for the sake 
of training the patient in case it may become imperative later. 
Patients who regularly use a large amount of salt with their food — 
that is the people who habitually’’ put salt on before they’’ have tasted 
the dish — should be told to reduce their use of added salt at table 
to foods which come from the kitchen unsalted. Without this 
training, treatment of subsequent edema in them will meet with 
serious obstacles. One special category under this heading com- 
prises the diabetics ,with albuminuria. For them, unless the 
’phthalein test shows an excretion below 40 per eent., or there are 
definite symptoms, such as edema, the treatment is the dietetic 
treatment of diabetes and the albuminuria should not be allowed 
to interfere with this. 

2. Patients with hypertension, with or without a trace of albumin, 
and with slight subjective sy’mptoms or none at all. These patients 
we all recognize at a glance. Since the introduction of blood- 
pressure measurements into practice they’’ have come into promi- 
nence, often, from the stand-poijit of their comfort, an undesirable 
prominence. They’ are usually’ past middle age. Many’ of them 

Clinical Treatises on the Pathologj' and Tlicrapj’ of Disorders of Metabolism 
and Nutrition — Nephritis, New York, 1903. 

® The Creatinin of the Blood in Nephritis: Its Diagnostic Value, Arch. Int. Med., 
1915, xri, 530. 
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are obese, many diabetic. The functional disturbance is so clear-cut, 
and the anatomical basis in their arterioles so remote from observa- 
tion, that -vve usually classify them under the functional category 
of hypertension. The vast majority certainly have changes in 
their renal vessels and in the arterioles elsewhere; but the clinical 
tj’pe which I have in wind here does not have renal symptoms. 
The development of nocturnal polyuria, of severe lieadachcs, 
especially e-xplosive headaches with vomiting; in patients who 
have not been subject to migraine, of retinal lesions, or of edema, 
takes the patient immediately out of this category. Slight cardiac 
or neurasthenic symptoms are common. Safeguarding treatment 
is the entire problem of their management. In the first rank must 
come safeguarding from all avoidable influences which raise blood- 
pressure in the normal man; next, safeguarding the myocardium 
and, to a certain extent, the cerebral vessels and the kidneys. The 
worst hypertensive influence is mental strain, and especially 
emotional strain. Its avoidance necessarily calls for readjustment 
of the cvery-day life for the man in business or for the woman in 
the home, and the details of this should be worked out with care 
and sympathy. Distinctly the worst advice is to tell a man of 
important affairs to give up business completely; but for the manual 
laborer change of occupation may be imperative. It is of great 
importance to secure adequate normal sleep. In addition, I believe 
that the strain of a hard day’s work can be greatly reduced by a 
short break in the middle of the day for absolute rest, or, better yet, 
for a little exercise, followed by rest. With more marked myocardial 
s>’mptoras a few days in bed will work wonders, often reducing 
blood-pressure greatly. Tobacco in excc.ss is clearly a poison both 
to vessels and to cardiac mechanism. Whether two or three mild 
cigars a day may be smoked while tlie patient is sitting quietly after 
rncals must be determined in tlie individual case. Their effect 
upon blood-pressure should be olxscrvcd. If the patient is j)erfcetly 
miserable without them it may wisely influence the pliysician. 
Excessive athletics may be dangerous to both heart and vcs.-els, 
but I believe that, as a rule, these patients may take more oxercisc 
than is usually allowed tiiem — twen women wlio have not jireviously 
been accustomed to it. The functional response of the luyocardiuiii 
is the detennining factor, and can often be improved !>>' proper 
e.\ercise. Slight dy.spnea on exertion may become le.ss or riisapj>iar 
with grarlual training. Mild anginoid pain on exertion, however, 
calls for great care, and the patient should alwa\-.s stoj) when it is 
felt. When exercise cannot be allowed, massage is helpful. _ The 
reduction of obesity i.s a highly important mea.siire. Limitation o! 
diet follows much tlic same iinos as in the i)reeeding t.-lass of jailLuts, 
but plivsiologieal economy in nutrition .should usually be iu-i-ud 
on. and’ meals should not be bulky. Moder.ation in the use of salt. 

I think, is quite imj)ortant. The abuse of fluid is clearly ffatigeroiii 
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for them, as von Noorden has insisted. High blood-pressure is no 
indication of nitrogen retention, as Folin, Denis, and Seymour^ 
have shown, and protein should not be restricted merely because 
of hj^pertension. Luxus consumption clearly should be, and it is 
possible that some patients will be, better without meat. On the 
other hand I am sure that others may be made worse by the loss 
of appetite that an unpalatable diet produces. 

Alcoholic drinks are condemned by von Noorden in these patients. 
I am not convinced that every patient who has taken wine tem- 
perately all his life should be deprived of it absolutely. One should 
judge by its effeets on the circulation. If it causes marked flushing 
of the face or palpitation it should clearly be r. voided; but if it leads 
to greater enjo3'’ment of meals and to relaxation after it may be 
permitted. It is needless to say that it should be used sparingly 
and in dilute form. 

Climate has seemed to me not without its influence. The majority 
of these patients have more symptoms during cold weather, and the 
combination of cold and high wind taxes the heart maximall^L 
For those who live in the North a winter vacation in a warm climate 
is desirable. For all of them a long break in their work once or 
twice a year is most helpful. Turkish baths or other sweating 
procedures benefit some. Vasodilators should not be used except 
in emergencies, and aconite, I believe, is worthless. 

3. Patients with hypertension and outspoken myocardial insuffi- 
ciency. This is one of the largest groups to be found in the medical 
wards of every hospital, and these patients are equally common in 
private practice. They present primarily the problem of treatment 
of a circulatory disease. For them both safeguarding and symptom- 
atic treatment are essential. The symptoms demanding treatment 
in the majority are dyspnea, edema, and the whole picture of 
cardiac failure with chronic passive congestion of the viscera. A 
small number have anginoid pain on exertion or severer attacks 
of angina pectoris. For the latter the essential safeguarding treat- 
ment is rest, never permitting enough exercise to produce an 
attack. Symptomatic treatment consists in the use of vasodilators 
to cut short or to ward off an attack when exertion must be made. 
Fresh nitroglycerin tablets dissolved on the tongue and not swal- 
lowed have always fulfilled the indications in my experience, and 
are free from the disagreeable publicity which the breaking of an 
amyl nitrite pearl entails. Vasodilators have their most important 
use in these people, who owe Lauder Brunton a great debt of 
gratitude for the introduction of the nitrites into medicine. Theo- 
bromine may be valuable in some cases. It is not necessar^^ for 
me to go into the treatment of angina in further detail. 

’’ The Non-protoin Nitrogenous Constituents of the Blood in Chronic Vascular 
Nephritis (Arteriosclerosis) as Influenced by the Level of Protein Metabolism, Arch. 
Int. Med., 1913, xiii, 224. 
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Ihe patients with ordinary myocardial failure do not present a 
simple problem of circulatory tlierapeutics. Their study by the 
nephritic test meal, originally advocated by Schlayer and iledinirer, 
and whfcli iMosenthal® has adapted and amplified with such cxcelfent 
results in our clinic, has shown the importance of the special 
functional changes, depending upon chronic passive congestion 
of the kidney in retaining salt, and thus in producing at least the 
edema if not other symptoms of the disease. Every case of this 
t-\’pe should, I believe, be given such a test, and should have a 
phenolsulphonephthalein test as a preliminary to treatment. 
If, in addition, the blood urea and the Ambard coelficient can be 
determined, very valuable information may be gained. The 
’phthalein output is usually low, often under 30 per cent., 
sometimes minimal. If normal, or nearly so, and the test inc.tl 
shows no lowering of the nitrogen concentration in the urine and 
no marked nitrogen lag, then it is rarely necessary to determine 
the blood nitrogen. Only in moribund patients can important 
retention exist. It is also essential to recognize the presence or 
absence of fibrillation of the auricles as a guide to the use of digitalis. 
Clark’s’ study of venous pressure in our wards, using Hooker’s 
simple method, has also given us valuable indications of the need 
for digitalis. 

All these patients require rest in bed, or in a chair if they are 
orthopneic, as the essential safeguarding treatment for the heart. 
Those with auricular fibrillation must receive efi'cctivc fligitaiis 
treatment. Choice of the preparation and the method of adminis- 
tration, as between strophantliin intravenously or intramuscularly, 
infusion or tincture of digitalis, tlie powdered leaf of digipuraturn, 
being determined by the details of the case and the habits of the 
physician. Those without auricular fibrillation, but with marked 
edema and a congested liver, should, 1 believe, also be placed on 
digitalis. Many of them will respond as well as the fibrillating 
cases; others will not. Toxic effects must be watched for and 
heeded, as some patients with regular rhythm are made worse hy 
digitalis. If it does not succeed alone with proper diet, then one of 
the caffein diuretics — theocin, about twelve grains a day, or dinretin, 
about forty grains, in divided dose.s — sliould be given not oftener 
than every other day. It is very important to have the fluid intake 
and urine output accurately ineasure<l, and it is liel})ful to laivc 
the daily weight recorded. Diuresis from <ligitalis hy the ordinary 
administration by mouth should not be exjieetcd la fore forty-i-ight 
hours. The diure.'^is of the caffein group nf drugs, however, should 
be ob.serviKi on the chart of the day of administration, and may 

« Rpnsl I'unclion ns Mpnsurcil l,y the Eliminntion of nmiL, nrid Nitros' !), 
H!ul ttio srp' ifii' Gnivily of tin- t'rir.o, .\rph. Int. .Mr'!., ItU*.. svi, 

•A Son!y of f>i“ iJin'.'ti'j'Sti!; mid I’rognoOir .‘-■iiaiifi! .iijr.- of Vroou.. 
in (‘riolisr W'r.'r-r. Ari ls. list. Xtrd.. X’.i. .">''7. 
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then persist for one or two days longer. The next doses should be 
given when the diuresis ceases. 


NEPHRITIC TEST DIET, 

For Date 

All food is to be salt-free food from the diet kitchen. 

• Salt for each meal will be furnished in weighed amounts. 

All food or fluid not taken must be weighed or measured after meals and charted in 
the spaces below. 

‘ Allow no food or fluid of any kind except at meal limes. 

Note any mishaps or irregularities that occur in giving the diet or collecting the 
specimens. 

Breakfast, 8 a.m.: 

Boiled oatmeal, 100 gms. 

Sugar, 1 to 2 teaspoonfuls.. 

Milk, 30 c.c. . 

Two slices bread (30 gms. each) 

Butter, 20 gms. 

Coffee, 160 c.c. "j 

Sugar, 1 teaspoonful i —200 c.c. 

Milk, 40 c.c. J 

Milk, 200 c.c. 

Water, 200 c.c. 

Dinner, 12 Noon: 

Meat soup, 180 c.c. 

Beefsteak, 100 gms.. - 

Potato (baked, mashed or boiled) 

130 gms. - - 

Green vegetables as desired - 

Two slices bread (30 gms. each) 

Butter, 20 gms. 

Tea, 180 c.c. 

Sugar, 1 teaspoonful 
Milk, 20 c.c. 

Water, 250 c.c. 

Pudding (tapioca or rice), 110 
gms. 

Supper, 5 p.m.: 

Two eggs cooked in any style 
Two slices bread (30 gms. each) 

Butter, 20 gms. 

Tea, 180 c.c. 1 

Sugar, 1 teaspoonful I —200 c.c. 

Milk, 20 c.c. J 

Fruit (stewed or fresh), 1 portion. 

Water, 300 c.c. 


I —200 c.c. 


8 A.M. No food or fluid is to be given during the night or until 8 o’clock the next 
morning (after voiding), when the regular diet is resumed. 

Patient is to empty bladder at 8 a.m., and at the end of each period, as indicated 
below. The specimens are to be collected for the following periods in properly 
labeled bottles, to be furnished by the chemical division of the medical clinic: 
8 A.M. to 10 A.M.; 10 A.M. to 12 N.; 12 n. to 2 p.m.; 2 p.m. to 4 p.m.; -1 p.m. to 
6 P.M.; 6 p.sr. to 8 p.sr. ; 8 p.m. to 8 a.m. 

Specimens are to be left in the w.ard until called for at 8.30 a.m. bj' an attendant 
from the chemical laboratory. 
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REPORT ON X’EPnRITIC TEST MEAL. 

Name Date.. 

Time 

T- f I Specific XoCI. X rflluM 

Timeofd.ay. ccntimetera gravity. Per cent. Grams. Percent. Grams, intakk 


8 to 10 . . 

153 

l.OIG 

1.32 

2.02 

.89 

1.20 

10 to 12 . . 

I5G 

1.019 

1.25 

1.95 

.74 

1.15 

12 to 2 . . 

104 

1.012 

.G4 

1.24 

.59 

1.14 

2to 4 . . 

2G0 

1.014 

.77 

2.00 

.50 

1.4G 

4 to 6 . . 

114 

1.020 

.99 

1.13 

.95 

l.OS 

Cto 8 . . 

238 

1.010 

.43 

1.02 

.52 

1.23 

Total day 

1115 



9.3G 


7.32 

Night, S to S 

. 375 

1.020 

.03 

2.30 

1.23 

4.01 

Total 24 hours 

1490 



11.72 


11.93 

Intake 

1700 


— 

S.5 

.... 

13.4 

Balance . 

. 4-270 


.... 

-3.22 

.... 

-fl.47 


Impression. X'ormal reaction to the nephritic test meal. Note the variations 
occurring in the fluid output and the specific grarity, wiiich are in inverse ratio; 
the riiglit urine, vliich is smalt in amount and shows a high specific gravity and a 
high percentage of nitrogen, and the approximately normal output of water, salt, 
and nitrogen. 


Regulation of the diet is one of the most essential features of 
treatment. Thanks to our functional studies we can now base this 
upon the individual requirements of the case, not upon so-called 
general principles. The three factors to be considered arc the lliiid, 
the salt, and the nitrogen intakes. Practically all of these patients 
require limitation of their fluid intake, the degree of limitation 
depending upon the observed lag in water output and the amount 
of edema. It is scarcely possible, howe\'er, to discuss the water 
exchanges separately from the salt, since in these patients they are 
concurrent. The most distinctive result of the test meal in myo- 
cardial insufficiency, without renal involvement other than chronic 
passive congestion, is a low-water output with fairly high specific 
gravity, nearly always 1020, e.\tremely low salt con centra don 
and total output, and, in contrast, a normal nitrogen excretion 
brought about by the high concentration of this substance in tlit; 
urine. The greater the degree of accompanying contraction of the 
kidney the more the specific gravity tends to be fixed find at a iow 
level, nocturnal polyuria to become marked, and the concentration 
of the nitrogen, especially in the niglit urine, to fall far below tlic 
nonnal. AVith any of these fe.atures in evidence it is nca-ssary 
to further test the functional capacity of the kidney for nitrogen 
bv the determination of the blood urea and, best, Ijy the coiii- 
parison of this witii the urinary urea in the Arrihard formffla. 
Wliethcr thi-s is better cx'pre.-se<l, as in tlie recent ndniinible work 
of McLean, of the Rockefeller Institute, as an inde.x of nrin.iry 
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excretion, on the basis of a normal standard of reference of 100, or 
by Ambard’s coefficient, the normal value for which is 0.06 to 
perhaps 0.09, is not clear to me. It is desirable that we should 
not have to burden our minds with any unnecessary arbitrary 
numerical values. Since Ambard’s coefficient is already widely 
used the desirability of another set of values for expressing the same 
functional test should be clearly demonstrated before being adopted. 
The new values have mnemonic simplicity in that 100 is ideal 
perfection and the calculation is much simplified, but the range of 
normal values, from 80 to over 200, is rather wide. 

A high Ambard or a falling index of urea excretion, or blood 
nitrogen above the normal, indicates the need for limitation of the 
protein intake. Ambard considers the normal constant 0.07. 
Unpublished observations by Lewis, in our clinic, show that 0.09 
is more nearly the upper normal limit. There is considerable dif- 
ference of opinion as to the figure for urea which may be found in 
the blood of healthy persons, but our experience coincides with 
McLean’s^® that 50 mgs. per 100 c.c. is possible with very high 
protein diet. Apart from this, 40 mgs. should never be exceeded. 
The urea nitrogen is practically one-Jialf of this. The total non- 
protein nitrogen should rarely pass 40 mgs. per 100 c.c. under any 
circumstances. The small range found by Folin and Denis” in 
absolutely healthy individuals, 22 to 26 mgs., is too ideal a standard 
to apply to patients. The practical means for accomplishing 
this limitation vary from a low protein diet, which can never be an 
exclusive milk diet, to the introduction of short periods of nitrogen 
starvation in the worst cases. In such periods carbohydrate food 
should be given freely to spare protein. A satisfactory low-protein 
diet devised by Mosenthal for use in our wards follows: 

THE JOHNS HOPKINS HOSPITAL. 

Low Protein Diet. 

Breakfast: 

Sherry, 30 c.c. 

Baked apple, stewed pnines, orange. 

‘‘Hominy cornstarch cereal” (two-thirds hominy, one-third cornstarch). 

Cream, 15 c.c. 

Dinner: 

Sherry, 30 c.c. 

Potato, baked or mashed. 

String beans, cabbage, carrots, lettuce, onions, tomatoes, cucumber pickles. 

Fruit cornstarch pudding, fruit tapioca pudding. 

Supper: 

Same as dinner. (Salt, sugar and butter may be used as desired, and need not 
be weighed.) 

The Numerical Laws Governing the Rate of Excretion of Urea and Chlorides 
in Man, Jour. Exp. Med., 1915, xxii, 212, No. 2; 1915, xxii, No. 3. 

“ Protein Metabolism from the Standpoint of Blood and Tissue Analysis — Sixth 
Paper, Jour. Biol. Chem., 1913, xiv. No. 1. 
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Nitroge.v Co.vte.vt or Foods Used i.v Low Photein Diet. 


Article of food. 

Cream 

Cereal: 

“Hominy cornstarch cereal” (two-thirds hominy, one-third 
cornstarch) 

Fruit: 

Baked apple 

Orange ! . 

Stewed pnincs 

Vegetables: 

Cabbage 

Carrots 

Lettuce • 

Onions 

Cucumber pickle 

Baked potato 

Mashed potato 

String beans 

Tomatoes 

Desserts: 

Blackberry cornstarch pudding 

Prune cornstarch pudding 

Apple tapioca pudding 

Poach tapioca pudding 


Pcrccnttcc 
of nitrosca. 


l.'i 


.01 

.10 

.11 


.10 

.10 

.21 

.17 

.10 

.18 

.40 

.23 

.23 


.05 

.07 

.02 

.00 


Failure to eliminate salt makes essential the reduction of the salt 
intake to a figure below the twenty-four-hour outjiut. Where much 
edema exists a rigorous salt-poor diet containing less than 3 grains, 
if po.ssible getting the amount down to 1 gram, is most desirable 
at the start. Since these patients with myocardial insufficiency 
and marked edema require strict limitation of fluids as well the 
Karell diet is ideal. As is known, this consists of SOD c.c. of milk 
in tlie twenty-four hours as the only food or fluid allowed. Karell 
was a Russian physician who introduced this diet as a somewhat 
empirical cure for dropsy fifty years ago. We now possess entire 
theoretical justification for its u.sc as a rational measure of safe- 
guarding treatment, which is also highly elleetivc in the cure of a 
most distressing symptom. It has the great virtue of simplicity. 
It can be carried out in househoWs Avherc an accurate salt-j)Oor diet 
of any other kind would be impossible. Disapjiearancc of edema 
usually begins after two or three days in this myocardial grotifi of 
patients, and is little short of magical. When diuresis is almndant 
and the dropsy disapiiearing rapidly the amount of milk can la? 
gradually increased up to 1500 c.c., and then other appropriate 
foofls gradually adtlcd. It is flcsirnble to determine the degree of 
re.storation of the jiower of the kidney to c.xcrete salt before allowing 
return to a full diet. All such patients should be warneil again.st 
the abuse of .salt for the future, and must never take large vahiun :^ 
of Huid or bulky meals. 1 think tobacco should be forbidden, but 
1 am not sure that a little alcohol is harmful. 
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After recovery from the urgent symptoms the return to physical 
activity must be by very gradual stages and carefully supervised. 
Massage, resistance movements, and hydrotherapeutic procedures 
are all helpful here. Fibrillating cases must, if they show any 
tendency to a rate above the normal, take small doses of digitalis 
more or less constantly, the dosage to be determined by observation. 

4. General edema without notable myocardial insufficiency the 
prominent symptom. This group of patients is much smaller than 
the preceding, and is met more frequently in hospital wards than 
in private practice. A considerable proportion of these dropsical 
patients have a subacute or chronie diffuse nephritis — that is a 
true inflammatorj'- lesion of the kidney involving glomeruli, tubules, 
and interstitial tissue. This was what Dr. Delafield called chronic 
diffuse nephritis with exudation. Their urine is highly albuminous, 
and contains casts of all kinds. The common name given this type 
of disease, chronic parenchymatous nephritis, is altogether a 
misnomer. A number of them, under careful treatment, prove to 
be cases of very protracted acute nephritis, and will eventually 
make a functional recovery. Others develop increasing renal 
insufficiency with uremia and enter the next group, which I shall 
describe later. A few patients of this type, with the most obstinate 
edema and low blood -pressure, prove at autopsy to have amyloid 
kidneys. Still others are examples of a degenerative lesion of the 
tubular epithelium, not an inflammatory process. The cause of 
this we do not know, but its similarity to the effects of certain 
inorganic poisons makes a chronic intoxication plausible. The 
pregnancy kidney is a special example of this type. Following 
Friedrich Muller, Volhard and Fahr'^ in their recent book use the 
term nephrosis to describe these n on-inflammatory cases. Their 
diagnostic criteria are the absence of blood elements in the urine 
and the absence of a rise in blood-pressure. Those who are interested 
in the pathology of renal disease I would refer to. this admirable 
anatomical and clinical monograph. Widal, on the other hand, 
adopts a purely functional classification. While I do not believe 
the funetional disturbances permit of so clean-cut a subdivision of 
renal disease as he makes, and should be personally dissatisfied 
with a diagnosis which did not rest upon an anatomical basis, still 
this particular type has so predominant a disturbance of the salt 
and water excretion as to justify his name salt-retention nephritis. 
Certainly for treatment this is the essential feature to recognize, 
and Widal and Javal’s^^ work on the effects of withholding and 
feeding salt in such cases has been one of the great recent advances 
in practical therapeutics. When tested, either by the nephritic 


Die Brightsche Nicrenkraiikheit, Berlin, .Julius Springer, 1014. 

Les Grands Syndromes du Mai dc Bright, Jour. med. frangais, Paris, 1911, v, 
lS-33. 

La cure de d6chloruration, Paris, J. & B. Bailliere, 1900. 
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test meal or by the addition to a constant diet of an added ten 
grams of salt, these patients all show a striking failure to excrete 
sodium chloride. The salt concentration in the urine is often as 
low as 0.1 per cent., and the daily output not over one gram for long 
periods. l\ith this the amount of urine is naturally very small 
and the retained water and salt accumulate in the subcutaneous 
tissues or serous sacs. WJiether in all these cases the power of 
the kidney to excrete salt is primarily affected is very doubtful. 
It is highly probable that in many an increased affinity of the 
tissues for water, is equally important with the state of the kidney. 
Tor practical purposes of treatment it makes no difference. Salt 
and water are being retained. The ’phthalein test and the ability 
to excrete nitrogen may show unimpaired kidney function in every 
other respect. The potassium iodide test of Schlaycr shows tre- 
mendous delay in excretion, but to me has no practical significance. 
The important point to determine is the degree of impairment of 
the ability to excrete water and salt. One patient may put out 
five grams of sodium chloride a day, another only one gram. For 
the first a diet containing three grams will lead to disappearance of 
the edema; for the other tlie most rigorous salt-poor diet will be 
without effect. Treatment should alw.ays begin by a period of 
very low salt and water intake to promote rapid absorption of the 
dropsical effusions. lYhen this has been accomplished the rc.sponse 
to increased water intake should first be tested and fluid juishcd 
as fast as it can be excreted. The response to added salt should 
later be tested from time to time and the intake gradually increased, 
with care to keep always below the tolerated amount. Bed is 
desirable until normal function is restored. The problem of further 
treatment is that of the convalescence from acute nephritis. Local 
foci of infection should be looked for and the patient safeguarded 
from c.xposurc, strain, and all injurious surroundings. 

Patients with very low salt outputs and obstinate edema recpiire 
accc.ssory dehydrating measures, of which sAveat baths have, in 
my c-xpericnce, been the most effective. Purging may be of sonic, 
value. In one patient hot packs were promptly followed by diure.ds, 
the absorption of an obstinate edema of nineteen months’ standing. 
and a prompt rise in the salt concentration of the urine. Betention 
with recurrence of edema M-as immediate upon co.ssation of the 
packs, and again disappeared ujion their resumption. Such an 
influence is hard to explain, but suggests an alteration in the kidney 
circulation, acting ujion the lesion itself. Borderline eases between 
this grou]) and the jircceding require a suitable combination of 
cardiac therapy with that just outlined. 

5, Advanced renal insufficiency, uremic .symjitoms snpenmpose< 
upon one of the foregoing typc.s. ^Ve ail reciynize this .as the cIas-Mc.'il 
picture of tlie end-stage of chronic Bright’s disease. It is inncli 
easier to recognize than to define. Uremia can best be considertU 
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with Ascoli as the varied disturbances, chiefly of the central nervous 
system, seen clinically in association with disease of the kidney or 
obstruction of the urinary tract and not dependent upon gross 
anatomical lesions of the brain. The differentiation of the severe 
headache of uremia and that due to cerebral vascular disease or of 
a uremic from an organic coma or hemiplegia may be very difficult. 
Lumbar puncture sometimes gives the clue, and should be resorted 
to. The gradually developing uremia which I have in mind here, 
however, with increasing headache, attacks of vomiting, respiratory 
disturbance, irritability, delirium, or drowsiness, gradually passing 
into terminal coma, scarcely permits of confusion, except with 
similar toxic states, as in the end-stages of liver disease. Changes 
in the optic nerve or retina are practically always present in true 
uremia, and the functional tests show what we may well consider 
as quantitative renal insufficiency. The test meal can be safely 
used only in tlie early stages, and then should frequently have its 
protein content reduced. It will show nocturnal polyuria, fixation 
of the specific gravity at a fairly constant, sometimes an absolutely 
constant, level, which is low in proportion to the severity of the 
renal insufficiency. It indicates inability of the kidney to ex- 
crete the normal constituents in anything but low concentration. 
The functional picture is constant in advanced contracted kidney, 
but may vary from week to week in diffuse nephritis. In our 
ex;perience both nitrogen and NaCl concentrations have been 
equally reduced. Frothingham and Smillie^® have found this also. 
This makes Widal’s distinction between nitrogen-retention nephritis 
and salt-retention nephritis mvalid. Sodium chloride excretion 
may be affected as an isolated functional disturbance, but nitrogen 
excretion seems only to be affected in quantitative renal insufficiency 
in company with all of the other functions except that of water 
excretion, which may remain intact. This NaCl retention does 
not necessarily lead to edema. The patients often have great thirst, 
considerable polyuria, and loss of weight, with dryness of the skin 
and tissues. This dry salt retention emphasized by the French 
school is of much theoretical interest. The ’phthalein test is of 
diagnostic, prognostic, and therapeutic importance. The excretion 
is diminished in proportion to the degree of renal insufficiency, 
and, as a rule, parallels closely the Ambard coefficient and the 
degree of increase of the non-protein nitrogen of the blood. When 
blood analyses are not possible it is the best practical measure of 
the probable degree of nitrogen retention, so-called. Agnew^*^ has 
shown that in experimental renal lesions the blood nitrogen remains 
normal when the ’phthalein output is over 40 per cent, for the 


A Study of Different Nitrogenous Diets in Chronic Nephritis, Arch, of Inter. 
Med., 1915, XV, 204. 

Comparative Study of Phenolsulphonephthalein Elimination and the Incoagu- 
lable Nitrogen of the Blood in Cardiorenal Diseases, Arch. Int. Med., 1913, x-iii, 4S5. 
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two hours. The raost advanced cases excrete mere traces. All 
subsequent obprvers have confirmed tlie importance of Rowntrce 
and Geraghty’s'' test in the prognosis and management of thcs'e 
cases. 

The Ambard‘s coefficient is always raised and is iinqiicstionablv 
the most accurate measure of the degree of impairment of tli’e 
urea excretion, though data in a large number of cases are not yet 
available. Widal’s figures for blood urea remain the nearest aj)- 
proach to a jirognostic standard if one remembers that they were 
obtained by the hypobromitc method and represent more nearly 
total non-protein nitrogen. With 50 to 100 mgs. per 100 c.c. n 
long survival is possible, though prognosis must be guarded. Witli 
more than 100 mgs. no case lived over two years nor over one year 
if 200 mgs. were found. Over 500 mgs. were only found just before 
death. Certainly, in our experience, no case with over .300 mgs. 
of total non-protein nitrogen per 100 c.c. or an Ainbard above 
0.4 lived many weeks. On the other hand, Foster'* lias shown that 
low blood nitrogen does not insure a good prognosis. 

Treatment of the severest renal insufficiency’’ is purely symptomatic 
and not a cheerful duty. Tlie distressing paroxysms of dysjinca 
and of Cheyne-Stokes breathing usually demand special relief. 
The low alveolar CO 2 shows acidosis, but alkali has not relieved 
the symptom. For many patients morphin alone is effective, 
but it is a two-edged sword — ^it occasionally precipitates the rapid 
onset of anuria with coma, and once begun has to he used in 
increasing doses. Nothing requires more judgment on the part of 
tile physician. Chloral hydrate in 5 or 10 grain doses, alone or 
combined with moderate doses of bromides, is .sometimes very 
effective and should always be given a trial. Insomnia is commonly 
bound up Avith the onset of dyspnea on first lying down or ivith the 
recurrence of dyspneic paroxysms through the night. One serious 
practical mistake made by many physicians is to insi.st on tiic.sc 
sufferers going to bed. Instead they should be encouraged to sleep 
in a chair until one is sure that lie can promise them a real sleep 
in bed. Bed soon acquires for them a mental association witfi 
respiratory distress, and acts by suggestion as well as directly. 
The breaking up of this suggestion through a few good nights in a 
chair may make possible the return to re.stfnl sleep in bed. In .some 
of the milder cases I have had great success by tlic use of a vuso 
dihitor just before retiring. For this purjiosc I jirefer soflium 
nitrite, the effects of wliich arc more lasting. It should be given 
about fifteen minutes before bedtime. 

Tlie gastro-intestinal di.sturbance.s, I believe, are of cetitra 
nervous origin or eliminative. I feel sure that Avater and Aid i 
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are removed by vomiting and perhaps a little of the retained 
nitrogen. Treatment is apt to be very ineffectual. Lavage of the 
stomach and of the bowel are worth trying, but for the most part 
it is a problem in the use of general sedatives. 

Diet is usually reduced to a mmimum by the patient, for anorexia 
is the rule. In the severer degrees of insufficiency only starvation 
can hinder the nitrogen accumulation, and nothing prevents the 
terminal rise in blood nitrogen. In the early cases a very low 
nitrogen diet is strictly indicated Avith nitrogen starvation on days 
of severe symptoms, giving as much carboh^^drate as possible. 
We haA^e had a feAV remarkable improvements from this treatment. 
More frequently it is merely a choice of evils. The amount of 
fluid should depend upon the urinary output, and should be limited 
only by this or by the occurrence of edema. Vomiting, of course, 
will entail self-limitation. Of direct measures to reduce the re- 
tention of poisons, bleeding takes first place, but bleeding increases 
the anemia, AA^hich is so apt to be a feature of the intoxication. 
In a feAV recent cases repeated bleedings AAuth consecutive trans- 
fusion have produced definite symptomatic improvement, and at 
times seemed to hold the blood nitrogen down. We have hoped, 'tliat 
Abel’s^” operation of plasm.apheresis might prove useful in these 
cases. It consists in bleeding into a non-.clotting solution, separation 
of plasma and corpuscles by centrifugation, removal of the plasma, 
and reinjection of the corpuscles suspended in Locke’s solution. 
One case done Avith hirudin, AALich Avas quite harmless to Abel’s 
dogs, had a violent febrile reaction Avith shock, but recoA'^ered later 
and was considerably improved. We are cautiously testing the 
procedure further, using citrate, but have no successes to report 
as yet. 

Bleeding has its greatest value in the case of sudden convulsive 
seizures. These, so-called acute uremic or eclamptic convulsions 
have, in my experience, occurred in patients AAdio did not have 
advanced renal insufficiency with marked nitrogen retention. The 
remoAml of at least 500 or 600 c.c. of blood is regularly indieated 
and recovery is common. I have knoAvn a number of such patients 
to liAm for several years after severe convulsions. I believe that the 
causation of these convulsions is analogous to that of the convulsions 
which occasionally mark the onset of acute scarlatinal nephritis, 
and has nothing in common AAuth the causation of the chronic 
uremia AAdiich accompanies advanced renal insufficiency. Many 
are undoubtedly due to cerebral vascular disease. SAA'eating occa- 
sionally seems to benefit the patient. 

The most important treatment in uremic cases is of associated 
myocardial insufficiency, Avhen it exists. The superposition of 
chronic passwe congestion on moderately damaged kidneys may 


Plasma Removal with Return of Corpuscles (Plasmapheresis), Jour. Phar. 
and Exp. Ther., 1913, v, 625. 
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precipitate severe renal insufficiency. In other words a person who 
has lost the part of his^ reserve kidney tissue wliich constitutes 
the factor of safet^^ and is, roughly, about two-thirds of the total, 
may be tlirown into the severest renal insufficiency by purely 
functional disturbance of the kidney circulation, as he may also 
be by the occurrence of an acute intoxication or infection leading 
to fresh anatomical lesions of an acute type. The prognosis when 
myocardial insufficiency is marked is always much better, because 
the element of functional disturbance may be recovered from 
under appropriate treatment of the heart, while gradually increasing 
renal insufficiency, due to progressive destruction of the kidney 
tissue, must have an absolutely hopeless outlook. 

Of equal importance, but less generally appreciated, is the 
urgent necessity for the treatment of any associated obstruction 
of the urinary tract. Back pressure from an enlarged prostate 
with even moderate residual urine, combined with an only slightly 
damaged kidney, may rapidly lead to severe renal insufficiency, 
with uremia. The recent work of the genito-urinary surgeons in 
this field should be familiar to all medical men. The extent of the 
damage to function is demonstrated by the phcnolsulphonephthalcin 
test, as Rowntree and Geraghty”* early showed in patients from 
Dr. Young’s urological clinic, and Mosenthal has found the same 
indications in the study of such patients with his test meal. I 
have personally seen what was apparently advanced contracted 
kidney, with extreme hypertension and serious uremic symi)toms, 
in a man, aged seventy-six years, transformed to a comparatively 
benign arteriosclerosis of the kidney, with hypertension, after the 
relief of back pressure by removal of the prostate. The patient 
was restored to practically ordinary health and working ability 
for a man of his years. In elderly men especially the possibility 
that urinary obstruction is the chief cause and renal disease the 
accessory cause for renal symptoms should never be out of mind. 
Pyelitis and pyelonephritis may produce similar pictures. INlodcrn 
surgery in such conditions may make medical management super- 
fluous. 

A final word as to the possibility of surgical treatment in uncom- 
plicated nephritis. Reginald Harrison first ]>roposcd this nineteen 
years ago, calling attention to the possibility of mechanical damage 
to the kidney circulation by pressure of the unyielding fil)rous eaj)- 
sule upon a swollen edematous kidney. He propo.sed the relief 
of this mechanical factor by incision of the capsule. Ih've ycar-s 
afterward the late Dr. Edcbolds, of New York, })roposed to restore 
a damaged kidney circulation by decapsulation and the prodnetitju 
of a collateral circulation between the cortex of the kidney and the 
surrounding tissues, and somewhat later Sipjped advocated decap- 
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sulation of the kidney for puerperal eclampsia. The whole subject 
has been recently well reviewed by Ruge in the Ergehnisse der 
Chirurgie und OrtJiopedie.^^ He makes it clear, in spite of considerable 
contradiction in the interpretation of the results obtained, that 
we medical men should more carefully consider the possibility of 
improvement by nephrotomy or decapsulation in certain cases 
both of acute and chronic nephritis which do not respond satis- 
factorily to our usual measures. The need for better methods of 
treatment is plain. The field is peculiarly one for cooperative 
studies. I have personally witnessed a number of failures, but 
two cases stand out in my experience which I would record in this 
connection : 

Both had persistent ^dema, hypertension, retinal lesions, and 
uremic symptoms extending over months, under my observation, 
in St. Luke’s Hospital, New York. Both made an eventual com- 
plete functional recovery, being left only with albumin and casts 
in the urine and a moderate elevation of blood-pressure. Even 
the retinal lesions disappeared and both were well seven years 
later. Both had decapsulation performed. In one the improvement 
followed so closely as to suggest that the operation was its cause. 
The other had been decapsulated before she came to us, and im- 
provement was so long delayed as to make the relation wholly 
improbable. I have seen no other recoveries after decapsulation 
in patients with severe renal insufiiciency. I am inclined to believe 
that these two patients had a protracted subacute diffuse nephritis, 
and that the inflammatory process subsided without assignable 
cause, though possibly some remote focus of infection ceased to 
act as a portal of entry. In the first I feel sure, however, that the 
operation, probably by relieving tension within the capsule and 
improving the blood flow through the kidney, at least hastened 
the recovery. One would not anticipate any advantage from 
operation on advanced contracted kidneys. 

In conclusion, may I emphasize the obvious summing up of the 
whole matter. Improved methods of investigation now permit of 
the much more accurate analysis of the various factors entering 
into the production of the complicated symptomatic pictures of 
chronic renal disease. Such analysis makes possible the more exact 
adjustment of treatment to the needs of the individual case and the 
relief of the patient from burdensome and unnecessary restrictions. 
In spite of all this it brings us not one whit nearer the real goal of 
treatment, prevention, or cure of the disease. If we ever achieve 
this it will be through new knowledge of the causes of these obscure 
but frequent affections, and every attempt to approach this problem 
from a new view-point should be enthusiastically welcomed b,y 
every medical man. 


22 Ueber den derseitigcn Stand einigcr Nephritisfragcn und der Ncphritischirurgic, 
loc. cit., 1913, vi, 565; see also Jour. Am. Med. Assn., October 2, 1915, Ixt, IISS. 
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THE KELATION OF PROGNOSTIC FACTORS TO TREATMENT 
IN DIABETES MELUTUS. 

By Nellis B. Foster, M.D., 

XEW TOUK. 

\\e are not in tlie liabit of considering those factors ivhich 
influence prognosis as intimately related to tlie problem of tliera- 
peutics. riie reason we do not do so is because we customarily 
think in the terms of acute disease. The necessity of considering 
prognostic factors tlierapeutically is self-evident." When a man 
suffering from chronic renal disease is advised to seek a mild winter 
climate tlie physician is trying to avoid the danger to his patient 
from pneumonia. He considers a prognostic factor as a problem 
in preventive tlierapeutics. He may not ])onf}cr, but lie knows 
that of individuals with clironic disease only a minority die of 
tljat disease, the majority, weakened and undermined in hcaldi, 
die of acute superimposed infections or of complications. The apt 
formula of a famous American physician on how to live to old age 
is pat: "Acquire a chronic disease and take care of yourself," 

If, tlien, we are to advise intelligently patients with maladies 
such as chronic nephritis, and diabetes we must form a very clear 
estimate in each case as to just what the dangers are wliieh menace 
his existence. This is necessary in order to carry out the prime 
endeavor of prolonging life — and it is no less requisite that we 
consider these factors in the means adopted to ameliorate the 
symptoms of tJie disease. The two goals of thera])cutic endeavor, 
prolongation of life and the amelioration of symptoms, are secured 
but seldom bj' a change in tlic individual; not infrequently by a 
cliange in the environmental demand. TJ)crai)y directerl to etio- 
logical factors is at present almost unknown in the realm of ehronie 
disease. 

'I'licse principles find no better cxanqffe tJ)an in the treatment 
of T)atients witli diabetes mellitus. With this disease, perhai)s, 
more tJian ivith any otJicr, the afflicted is out of joint with Jiis 
environment; lie can no longer cat or work Avilh his brother man. 
We are a|)t not to tliink of it, but the condition is apjAalling. Kvery 
single human privilege is walled off by an adaptation to a narrowed 
function. 

Now what arc the dangers whicli beset the existence of the patient 
Avith diabetes? Numerically, infections take h’r.st rank and aceoimf, 
directly or indirectly, by prccipit.'iting coma for o\'er 78 per cent, 
of tlie'deatlis. ElscAA-Jicre' 1 have c.nllcd attention to the fn-fpieney 
of surgical infections, but I flo not Avish at jweserit to limit jny 
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remarks to any one type. Even a slight cold becomes a very serious 
complication with a diabetic child; tonsillitis that would hardly 
confine a healthy man to the house has sent many diabetics to the 
grave. Tuberculosis is proverbially common among diabetics seen 
in hospital practice, less so among the well-to-do. Pneumonia, in 
my experience, has been invariably fatal, often because it pre- 
cipitates acidosis and coma. Since these dangers which kill the 
majority of diabetics menace all alike, any mode of treatment which 
disregards these prognostic factors is lacking in foresight. Once 
contracted, infections are difficult in any case to combat, and often 
the fight is hopeless; the only safety is in keeping the patient in 
some condition approximating to normal vigor, so that infective 
agents find a less fertile soil. This principle concerning infections, 
as related to bodily vigor, is established, and finds no exception in 
the realm of chronic disease. Disregard of one ultimate aim of 
therapy in diabetes — namely, an aiiproach toward a healthy state 
of resistance to infectious disease, so often leads to calamity that I 
am frankly pessimistic for that group of cases that can attain 
and preserve a sugar-free urine only at the expense of nutrition. 
With a sufficient number of cases it will, I think, be manifest that 
one danger has been exchanged for another. 

There is no question in my opinion that the average diabetic 
not only has more comfort and sense of well-being when his urine 
contains no sugar, but that his actual resistance to infection is 
higher. I refer now to cases in middle life in which a severe glyco- 
suria is not complicated by acidosis and in which undernutrition 
and loss of strength are the striking features. The ma jority of these 
cases regain strength and energy after the glj^cosuria is controlled. 
With others the diet which controls the glycosuria necessitates 
that the patient remain some 20 per cent, under normal weight, 
while with a diet that holds him but 10 per cent, under weight he 
has about fifteen grams of sugar daily in the urine. Now which 
is the preferable condition? Neunyn said that he did not know, 
and I doubt if we do at present. Again, exercise benefits the 
majority, but some patients have slight rises in temperature after 
exercise, and without the exercise the tolerance is too low for safety. 
It seems to me that here we have questions not related to our ideals 
of treatment but intimately concerned with the future of our patient, 
and they are best decided by remembering from what direction 
danger approaches. ^ ■ 

As to whether a sugar-free urine indicates a state of affairs in 
the bodj'^ economy which may be spoken of as holding the diabetic 
tendency in control, I have some doubts. There are facts which 
speak against it, as, for example, tlie frequency of pathological 
organic changes which develop after long periods during which 
tlie diabetes is apparentlj'' under full control. I refer to renal disease 
in the younger patients and nerve lesions in all. As a matter of fact, 
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we are not able to efi’ect the end we strive for. As proof tliat we are 
not overtaxing the body’s powers to liandle sugar, we custoniarilv 
accept the fact that the urine does not contain glucose. But this 
is not the criterion. The real criterion is tlie percentage of blood 
sugar; and with any cases otlier tlian tlie mild ones the blood suaar 
remains above normal and can be reduced to normal only during 
periods of excessively low diet or absolute fasting. In otlier words, 
tliere is a considerable margin between the maximal normal (0.14 
per cent.) of blood sugar concentration and the ihrcshohl of renal 
‘pcrmcahility (0.16 to 0.17 per cent.); constant hj'perglycemia means 
a continuation of an abnormal state. We can successfully rcmo\'c 
tlie overload, it is true, when we reduce tlie blood sugar from 0.05 
or 0.45 per cent, doini to 0.10 or 0.17 per cent., and with the majority 
of patients tliat reduction effects a wonderful change in general 
health. But 0.16 per cent, is not a normal blood sugar. The blood 
tlien and not the urine is tlie measure of whether the means we 
employ are suitable. With some of the severest and most hopeless 
cases that have come under my observation tlie urine contained no 
sugar at a time when tlie blood sugar, due to a concomitant kidney 
disease, was as mucli as three times the normal. Evidently tlic 
urine may mean notliing as to the diabetic state. 

To excessive liiTierglycemia is in my opinion to be assigned a 
large degree of impairment of function, and tin's idea I can host 
make clear by an analogy drawn from clironic nephritis. It is a 
common observation that witJi these cases of chronic renal disease 
at periods before treatment, all the tests and tlic metahoiisiri 
studies may indicate a liopeless degree of renal damage, tlic urea of 
the blood may be very high and tlic ’phtlialein excretion reduced 
to traces. After an appropriate regimen the same tests indicate a 
clear-cut increase in tlic ability of tlic kidney to perform its function. 
This phenomenon we may style a dejiression of function due tn 
the overload. Witli diabetes tlic state of affairs is not very different. 
At times when tliere is marked liypcrglycemia tlie tolerance ajipears 
nil; after a couple of montlis of treatment, when the blood .sugar is 
reduced to only a little over normal, there is often a surprising 
ability to use carbohydrate. For this reason I think it is imiiossible 
to tefl in advance whetlicr any given case is mild or severe. Many 
tliat seem severe in the beginning, even with considerable acidosis, 
prove after a year to be only mild. But tliis is true only lelirn Xhe 
disease is not of long duration. With cases in which the indications 
arc tliat a year or two at most have pa.ssed before treatnient is 
commenced,’ my results have been very ciieouraging \vhcn the 
patients could do what their disease demanded. For this rca'on 
I shall divide my cases into two groups, early and advanced. 'Hie 
sei-crity of tlic a’cirlosis or glycosuria with these eases in the beginning 
was no criterion of the actual conditions, and this is adcrinatcly 
demonstrated by cases that were infuscil at the cotnnicnccnicnt 
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of treatment because of incipient coma. The history with these 
cases indicated about a year’s duration of the diabetes. Some of 
these individuals are now using, on five days of the week, unre- 
stricted amounts of starch without resultant glycosuria. One of 
them has a normal blood sugar unless the routine vegetable day 
be omitted for several weeks. All are young, under thirty-five 
years, and all are up to normal weight and vigor. These and other 
cases I have studied illustrate the difficulty stated by Joslin in 
differentiating mild from severe diabetes. I loiow an old gentleman 
who was a severe diabetic at the age of twenty-two years. He is 
now nearly seventy and has had no glycosuria for forty years. 
He Avas a patient of the elder Shattuck. In fact, I question whether 
the terms mean just what we wish to express when we speak of 
young patients with glycosuria and severe acidosis. Should we not 
rather say early and advanced? (The older cases are in a class 
by themselves in which acidosis is but seldom of moment, even when 
of considerable degree, as Neunyn pointed out.) My experience 
of the last five years has been that with young adults who came 
under observation early after the disease was recognized, all have 
secured sugar-free urines, notwithstanding severe acidosis at the 
start, and all who followed advice have recovered a considerable 
degree of tolerance for carbohydrate, much above what it was in the 
beginning of treatment. 

Concerning the cases of young adults, four to five years of age, 
vdio Avere observed first when the disease was of some years’ duration 
— ^that is, advanced cases — the results have not been encouraging 
even Avhen, as often happened, on account of but slight acidosis, it 
appeared in the beginning that the task A\^as much easier than Avith 
some of the early cases. The glycosuria may be easily controlled, 
but the blood sugar is difficult to reduce to normal, and it remains 
normal only under the most restricted conditions. As a rule, the 
tolerance secured is too meager to preserve health over long periods. 
My observation indicates that with this group those patients who 
have adhered to diet have died of complications and infections 
wherein coma occurred only as a sequel to acute disease, h c., 
pneumonia or la grippe. Of those who have not been so rigidly 
dieted or who have not observed diet Avith due care the majority 
have died in coma. The period of life in both groups averages 
over tAvo years from the beginning of treatment. An estimate of 
value of treatment as measured in years of life can be discoA'^ered 
only by a very large number of cases observed for years. The point 
is that Avith adA^anced cases in young persons tlie results are dis- 
couraging even Avhen the disease is apparently under control. 
And I might add here tliat this statement applies also to diabetic 
children. Cases now living that haA'^e been for scA-eral years ideal 
so far as absence of glycosuria indicates, are under height, under 
nourished, and altogether most pathetic. 



ISO 


VOSTEU; DIABETES MELLITl^S 


One interpretation of these facts as I understand tlicm is this; Tiint 
i\ith earhj cases \xc can expect much from treatment. Vigilant con- 
trol of the diet so that glycosuria is absent and the blood sugar dnmi 
to nearly norma! is justified, since B'ith time, tolerance incrcasc.s. 
Even a dangerous degree of acidosis does not necessarily frustrate 
this design. This interpretation rests on the hypothesis that 1 
have stated earlier in tlie paper — namely, that the hypcrglyceinia 
itself induces pathological function. The alternative mterpr'etation 
is that these early cases that are now doing well will eventually 
deteriorate and become the tj-pical advanced case. It will take 
years to decide this point, but against this contention is the increased 
tolerance for carbohydrates observed as years go by. It is to be 
remembered, however, that some young adults with severe diabetes 
and considerable acidosis live six to ten years under the less stringent 
methods which aim only to keep sugar excretion low, but never 
abolish it completely. But it is my belief that with tliose cases 
in which the diagnosis is made early much can be accomplished 
by vigorous treatment. It matters not whetlier the blood sugar 
be reduced by the rapid method of complete fasting or by the 
slower method of periodic fasts; the end that must be attained is a 
sugar-free urine, blood sugar as near rwrmal as possible, and an 
absence of acidosis. 

The chief danger lies in the after period, when because the urine 
is so persistenth’’ normal, patients, and even ph3'sicians, arc led to 
doubt the nccessitj' of the diet, with consequences that are somctiine.s 
serious. With j'oung patients, earlj' or advanced, the danger to 
be feared is acidosis, and our therapeutic endeavors are directed 
to prevent its development or abolisli it after dcvcloj)ment. AVhen 
tliere is no acidosis I have never been compelled to resort to fast 
days as a means of controlling the most extreme gl.vco.suria, although 
there is no doubt the end can be attained most raj,)idl3- In- the 
complete withdrawal of food. The question is, then, is starvation 
alwaj's safe? It has been generally believed, atid was emphatically 
stated by Neunj'n, that an acidosis tendency once estal)lislied i.- 
prone to recur. Witli diabetics as witli normal persons, starvation 
induces acidosis, and even this, I think, can and should he avoidc<l, 
since one can not tell wJicrc it may lead. Cases that I liavc .'cen 


in consultation have made me more definite in tins impression. 
In two recent instances an alarming acidosis, initiated by fasting, 
necessitated lieroic measures whicli availed to .save the life of only 
onc ]iaticnt. Tiiese unfortunate is.sues wo are not at present able 
to prevent unlc.ss the patient be in a hospital, and adequate warning 
of danger be wafchcrl for in the laboratory studies. 

Turning now to cases in which acidosis dominates ihc picture 
and in which the disi'asc is of long duration, tlic therapeutic profdcrn 
is again dilTercnt. The menace here is coma, ami tlie fact iliat any 
of the jiatients can be relieved of their danger, even for a brivf tma- 
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by fasting, is a remarkable contribution to our knowledge of diabetes. 
With cases that are in imminent danger of coma, in which each 
day may be the last, a measure that promises any success at all 
is of the greatest value; and here, I believe, is the special field 
for the fasting method. That fasting in itself may be a dangerous 
proeedure, we recognize; as are also serious surgical measures. 
There are occasions when we have scant choice. That the fasting 
treatment is not devoid of hazard we must recognize, and it throws 
upon us the responsibility to use this method only when other and 
less drastic methods are inadequate to effect the desired result; 
and to recognize that fasting is, again, like many surgieal measures, 
suited best for use in well-equipped hospitals, in whieh careful 
observation and frequent tests of blood, urine, and alveolar air 
are made as part of the routine. Only in this way can dangerous 
reaetions be foreseen and requisite measures be instituted. The 
treatment is fundamentally a treatment for grave acidosis. 

Finally, then, I can summarize my conclusions: Every case of 
diabetes demands the most careful study not only of the diabetie 
state, but also of all conditions which may influence the future 
healtli of the patient. Infections must be kept in mind as the 
constant danger. Early cases must be kept free of glycosuria in 
order to raise resistance and to avoid the development of acidosis. 
This can be done even in face of aeidosis by the use of restrieted 
low diets. With advanced cases glycosuria must be controlled 
in order to regain normal weight and vigor. When there is grave 
acidosis this also can now with many cases be successfully abolished. 
The chief difficulty in treating all diabetics is the necessity of 
constant vigilance over years. 


THE EFFECT OF EXERCISE UPON THE CARBOHYDRATE 
TOLERANCE IN DIABETES. 

By Theodore B. Barringer, Jr., M.D., 

ASSOCIATE ATTENDING PHYSICIAN, NETiY YORK HOSPITAL. 

(From the Medical Service of the House of Relief, N. Y’'.) 

It has been known for many years that exercise increases the 
carbohydrate tolerance in the milder forms of diabetes, although 
in severe t3'^pes of the disease it lowers tlie tolerance or ma,y even 
precipitate coma. This therapeutic measure has been neglected, 
probably, because of the lack of a practical system of exercise the 
effects of which on patients could be checked up I13' an accurate 
test of the heart’s functional capacity. 
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Our experience in treating patients with cardiac insufficiency by 
means of graduated exercise controlled by such a test, wiiich we 
have described elsewhere/ suggested an experiment witli tlicse 
exercises on a few selected cases of diabetes. 

The apparatus used consisted of dumb-bells weighing from 10 to 
40 pounds each, and steel bars varjing between 25 and 80 pounds 
in weight, with which different series of movements wore carried 
out. The exercises were of a concentrated form, and were given an 
hour daily, three days in the week, generally in the late afternoon. 
Each series of movements lasted from thirty to one hundred and 
t^venty seconds, and six to eight were given at each exercise period, 
so tliat the actual working time varied between four and sixteen 
minutes for tlie hour. 

The first patient was a professional man, aged forty-two years, 
suffering from a mild form of diabetes. In November, lOOfi, an 
insurance company had discovered sugar in tlie urine. His toler- 
ance at that time was 360 grams of white bread in twentj'-four Jiours. 
,His urine was kept practically sugar-free for the next four years. 
In June, 1913, his tolerance had decreased to 150 to ISO grams of 
wliite bread in tlie twentj-four hours. He was then put on one 
egg and vegetable day weekly. In October, 1913, his tolerance 
was still 150 grams, but by September, 1914, it had decreased to 
120 grams. 

On September 24, 1914, when tlic exercise course w’as started, 
the patient’s physical examination was negative; he weighed 14] 
pounds and his lung capacity was 284 cubic inches. 

The following table summarizes the re.suits in this patient: 


Dote. 

Qu.onlity of corl>oli' 
dmle (white bread 
in twenty-four 
hours (crams). 

Quantity of plu 
1 co^c in twenty* 
four hours’ 
urine. 

Sontfinhcr 23 , 191-1 . 

. . . 120 

trace 

Octolrcr 

19, 1914 . 

. . . 1.50 

none 

November 2, 1914 . 

. . . ISO 

trace 

Novemljcr 9, 1914 . 

... ISO 

none 

November 1C. 1914 . 

. . . 210 

trace 

November 23, 1914 . 

, . . 225 

none 

Novcmlxjr 30, 1914 . 

. . . 210 

3.1 pranHJ 

December 14, 1914 . 

... 225 

none 

I'ebninr}- 

1, 1915 . 

. . 240 

none 

March 

17, 1915 . 

. . . 270 

trace 

April 

24, 1015 . 

. . . 270 

trace 

.May 

12. 1915 . 

. . . 270 

trace 


Approiimntc niiiMint 
of work at ciicti 
poricxi in foot- 
pounii.^. 

1*J,000 

21,700 




■ 10,000 


During the period noted above the patient’s daily allowance 
of carbohvdrate was always kept well below bis tolerance. An egg 
and vegetable day was given once weekly. Hi.s tolerance increased 
from Ic^ss than 120 grams on September 23, 1914, to 2-1p grams on 
February 1, 1915. Although his c-xercbes were t'ontimicd mUH 
June h'lOlo, we never couhl get liis capacity imicli beyoiu! that 

1 B:,rrii.r.T »P!l •IV-ht.f f. Arrh. Int. M,--!.. I"!,'., xvi, p. T'.C.. 
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figure. He gained six and one-fourth pounds in weight and his 
lung capacity increased from 284 cubie inches to 300 cubic inches. 
His general health and ability to do his work without fatigue 
improved markedly. 

These results are truly astonishing when we consider that the 
actual working time of our patient during his course of fifty exer- 
cise periods amounted to between four and sixteen hours. 

July 1, 1915, he stopped the exercises and in their stead lead an 
active outdoor life in the country for ten weeks. His exercise 
tliere was carried out quite systematically, and consisted chiefly in 
chopping down trees, chopping wood, and using a pick on a clam- 
shell road. He continued his weeldy egg and vegetable da}^ and 
kept his daily intake of carbohydrate well within his tolerance. 
To our surprise the tolerance decreased steadilj^, as is seen by the 
following table; 

Quantity of carbohy- 
drate (wliite bread) in Quantity of glucose in 
twenty-four liours. twenty-four liour- 

Date. (grams). specimen. 


August 3, 1915 
August 13, 1915 
August 31, 1915 
September 20, 1915 
October 5, 1915 
November 21, 1915 
December 5, 1915 
December 19, 1915 
January 2, 191G 


225 

trace 

195 

trace 

165 

trace 

120 

none 

150 

none 

180 

trace 

180 

trace 

195 

trace 

195 

trace 


On September 20 the patient returned to the city and resumed 
his dumb-bell and bar exercises. Through a misunderstanding he 
did them each day before breakfast, but on December 5 this was 
remedied. Also for three weeks they were omitted on account of 
an attack of lumbago. He now seems (December 19) to be 
approaching his former tolerance of 240 grams. 

The second case selected was one of moderate severity. The 
patient was a professional man, aged thirty years, in whom a glyco- 
suria had been discovered in 1912. Since then, in spite of following 
quite conscientiouslj^ a treatment initiated by Dr. von Noorden, 
his urine never has been sugar-free. 

The following table summarizes our results: 


Date. 

February 28, 1915 

March 16, 1915 
April 1, 1915 


April 17, 1915 

May 1, 1915 

May 7, 1915 


Glucose in twenty-four 

Diet. hour-specimen. Exercise. 

6 days carboby- 7.9 gms. (acetone -f) 
drate-free 

60 gms. white bread 14.4 gms. (acetone 0) 

30 gms. white bread 

150 gms. oatmeal 6.4 gms. . . . Three hours 

weeklJ^ began 
March 20. 

30 gms. white bread 
150 gms. oatmeal 4.6 gms. 

30 gms. white bread 
150 gms. oatmeal 10.2 gms. 

Egg and vegetable day 6.3 gms. 
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This patient s weight increased from 135J- pounds to 1401 pound': 
but the glycosuria was not at all influenced. His general liealtli' 
and ability to work were markedly improved. 

Tlie third patient was a business man, aged sixty-four years, 
who had liad a mild diabetes for about five years, his tolerance 
being GO grams of wliitc bread in twenty-four hours. This was 
increased to 90 grams of bread after an extended course of exercises^ 


SOME ASPECTS OF THE CLINICAL STUDY OF THE RESPIRATION: 

THE SIGNIFICANCE OF ALVEOLAR AIR ANALYSES.* 

By Francis W. Peabody*, hl.D., 

nOSTOX, MASSACHUSETTS. 

(From llic Medical Clinic of the Peter Bent Brigham Hospital.) 

One of the most striking developments in clinical medicine 
during the last decade has been the gradual substitution of the 
physiological for the anatomical point of view. Up to within a 
comparatively few years the chief basis of medicine was patho- 
logical morphology, and the chief aim of diagnosis was to deter- 
mine the anatomical changes in the diseased organs. Bcccnt 
advances in physiology and in biological chemistry, however, have 
e.xerted a profound influence on the, attitude of the clinician, and 
have impressed on him the importance of approaching his subject 
from a much broader aspect. The problem of diagnosis is now 
not so much to discover wliat a given organ may look like, but 
what it is doing or wliat it is able to do. Pathological physiology 
is becoming more and more an object of investigation, and such 
terms as “functional tests” and “functional diagnosis" are already 
current in medical phraseology. 

The application of the methods of physiology has already pro- 
duced an abundant har^'cst of results in several fields. The study 
of polygraphic tracings and of electrocardiograms, botli in man 
atid in experimentally produced conditions in animals, has quite 
altered our conceptions of heart disease. New clinical conditions 
ha\-e been differentiated, and proccssesjong rccopiized have been 
explained. In renal diseases the “functional sludie.s” have thrown 
new light on the various types of nephritis, their course, progncsis. 
and treatment. Some ])rogrcss has been made in the investiga- 
tion of hepatic function in disease, but as yet, unfortunately, little 
of great clinical significance has been brought out. On the subject 

> Road Ij' lorc tho Fpririftricld Aeadoruy of Modo-iric. March 9. I9N 
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of respiration a large amount of important work lias already lieen 
done. The greater part of this has had to do directly with the 
study of metabolism, of oxygen intake, and carbon dioxide output 
and their relation to heat production under A^arious conditions. 
Until comparatively recently very little attention has been paid 
to the abnormalities of respiration itself, but the development of a 
more comprehensive knowledge of the physiology of respiration 
and the adaptation of neAv physiological and chemical methods 
have opened up fresh paths to clinical investigation. 

From the point of view of clinical medicine some of the most 
significant of the recent investigations on the physiology of the 
respiration have been those dealing wnth the determination of 
the normal stimulus to respiration. Among the older physiologists 
one school held that the respiratory centre was stimulated by a 
lack of oxygen, while their opponents claimed that it responded to 
an excess of carbon dioxide in the blood. The work of Haldane 
and Priestley,^ in 1905, settled the problem for the time being and 
seemed to prove conclusively that carbon dioxide is the effective 
stimulus to respiration. Their experiments showed that the respi- 
ratory centre is extremely sensitive to changes in the tension of the 
carbon dioxide in the blood. A rise of 0.2 per cent, in the carbon 
dioxide of the alveolar air Avas sufficient to double the pulmonary 
ventilation, Avhile a fall below the normal resulted in the produc- 
tion of apnea. Subsequent work, especially that of Winterstein® 
and of Hasselbalcld shoAved that the action of carbon dioxide as a 
stimulus to respiration is not specific, but that it depends on the 
fact that carbon dioxide is an acid. Any other acid can replace car- 
bon dioxide wholly or in part as the stimulus. Indeed, it has been 
definitely demonstrated that the respiration depends on the reac- 
tion of the blood, or, as it is technically called, on the hydrogen-ion 
concentration of the blood. Under normal conditions the reaction 
of the blood is very slightly on the alkaline side of the neutral 
point. Any tendency toAvard an increase in the acidity, Avhether 
it be caused by an accumulation of carbon dioxide, or of any other 
acid, acts as a stimulus to the respiratory centre and increases 
the ventilation of the lungs. Even the increase of respiration, 
which is caused by an insufficient supply of oxygen reaching the 
tissues, may be explained by this same mechanism, for one of the 
results of imperfect oxidation is the incomplete combustion of acid 
products of metabolism, and these intermediary metabolites, 
insofar as they are acids, may form apart of the respiratory stimulus. 

Since, then, the chemical control of the respiration depends on 
the reaction of the blood, it Avill be readily seen that in order to 
understand the pathological changes in respiration one must bear 

“ Jour, of Physiol., 1905, xxxii, 225. 

^ Arch. f. die ges. Physiol., 1911, cx.xxviii, 107. 

■' Biochein. Ztschr., 1912, xlvi, 403. 

VOL. 151, NO. 2. — FEBRUAliy, 1910. 7 
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in min(i the conditions wliich regulate the reaction of blood. Hen- 
dersons has said that the normal reaction of blood is, like the nor- 
nialbody temperature, one of tlie important phy.sioJogical constants. 
All modern work bears this out. The chemical processes within the 
body, and especially all enzyme reactions, j)roceed most advantage- 
ously at an optimum hydrogen-ion concentration, and for many 
the range of reaction through which they can function is a narrow 
one. Life itself depends on the maintenance of the reaction of 
blood and tissues within very small normal limits. Undoul)tedly 
the fundamental problem is that of the maintenance of the normal 
reaction within the tissue cells, for in all probability most of the 
important chemical processes by which metabolism is carried on 
are intracellular, or at least arc the result of the actions of sub- 
stances formed within the cells, whose very formation and elimina- 
tion into the blood depends on the balance of acid and alkali within 
the cell. At the present time there are no very refined methods 
of studying tissue reaction, though, as will be shown later, tlic .so- 
called '‘^alkali-tolerance” test seems to give a more or le.ss rough 
index of any continued overproduction of acid in tiie body and of 
consequent exhaustion of the reserve alkali of the ti.ssue.s. Until 
methods have been evolved which will lead ns into the obscure 
field of cellular and of tissue metabolism we must be content with 
studies of the blood. The composition of the blood certainly 
depends in large part on the activities of the fixed ceils of the 
tissues, and the newer investigations of the cliemi.stry of the blood 
and of the intermediary products of metabolism which it contains 
arc leading to a much more intimate knowledge of the chemical 
processes of the body than could ever be obtained by examina- 
tions of the excretions alone. In the maintenance of the normality 
of the tissue reaction the blood plays an important part. It carries 
bases to the ti.ssue.s to replace those used in neutralizing acids, and 
it forms the medium by which the acid products of cellular activity 
are removed from the cell. Fortunately, liowever, in .spite of the 
fact that carbon dioxide and other acid jiroducts of metabolism 
are contimudiy passing into the Idootl, the organism is pw'uiiarly 
well provided with means to preserve its normality. That the 
reaction of the blood is not affected by this addition of acids depends 
(1) on its chemical composition, and (2) on the means at its disi)Osal 
for the rapid excretion of acids. 

The chemical compo.sition of blood is such that it is ideally 
adapted for the preservation of a constant reaction. It ef>ntains 
large amounts of weak acids and their .salts— carbon dioxide ami 
sodium bicarbonate, monosodium phosphate and disoditiin phoy 
phate— and a liigh iicrcentage of ])rotcids wliich Imvc bf>t(i haste 
and acul charucteri.stics. 'J’o solutions which are mad(t up of sm-li 

‘ .Sri'-nCf, U'13, X. S.. xx'tvii, rJS'.i. 
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combinations it is possible to add considerable quantities of acid 
without producing any marked change in the hydrogen-ion con- 
centration. If, for instance, acid be poured into a solution con- 
sisting of monosodium and disodium phosphates, the balance 
between the two will be disturbed — there will be more of the 
monosodium phosphate and less of the disodium phosphate — but 
within rather wide limits there will be only a minimal alteration 
in the true reaction of the solution. Indeed, Henderson has shown 
that the balance of weak acids and salts in blood is such as to allow 
of the addition of the maximum amount of acid with the minimum 
alteration in reaction. 

The constancy of the reaction of blood is furthermore upheld 
bjr the means which the body has at its command for the excretion 
of acid. Non-volatile acids are excreted by the kidneys. Hender- 
son® has drawn particular attention to the remarkable efficiency 
of the kidneys for their task. By some specific mechanism they 
are able to separate acid from bases, secrete an acid urine from an 
alkaline blood, and retain base in the body for the further neutrali- 
zation of more acid. Volatile acids, and chiefly, of course, carbon 
dioxide, are excreted in the lungs. In the pulmonary capillaries 
carbon dioxide passes out of the blood into the air of the alveoli 
until the carbon dioxide tension in the blood equals that in the 
alveolar air. Thus the tension of the carbon dioxide in the alveolar 
air corresponds to that of the blood, and, as will be seen, it is an 
index of acidosis. In their function of excreting acid the kidneys 
may perhaps be regarded as the fundamental regulators of the 
reaction of the blood, but as the lungs are much more sensitive 
they can maintain extremely delicately the constancy of reaction 
by their control over the volatile acids. 

Any rise in the acidity of the blood stimulates the lungs to 
increased ventilation. With moderate exercise there is an increased 
production of carbon dioxide in the tissues. If this is sufficient 
to affect the arterial blood to the respiratory centre, the pul- 
monary ventilation rises and more carbon dioxide is excreted. 
The same happens when air is rebreathed from a closed space. 
The carbon dioxide in the inspired air, and consequently in the 
alveoli, rises. This causes a rise of carbon dioxide tension in the 
blood and and an increased ventilation of the lungs. During severe 
exercises, lactic acid is produced more quickly than it is excreted 
by the kidneys, and RyfleB has shown that it is increased in the 
blood. 

Under such circumstances the lactic acid acts as a stimulus to 
respiration by increasing the acidity of the blood. The lungs 
respond, but in order to keep the hydrogen-ion concentration of 
the blood at its normal level there must be a reduction of the 

^ .lour. Biol. Chcnj., 1911, ix, 403. 

’’ Jour. Physiol.,’ Proc. Physiol. Soc., 1910, xxxix. 
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carbon dioxide below its normal. Tims associated with the rise in 
non-volatile acids there is a compensatory decrease in the carbon 
dioxide tension of the blood, and since the two correspond, in tlie 
carbon dioxide tension of the alveolar air. These conditions are 
indicated diagraminatically in Figs. 3 and 2. 



Fi«. 1 


d' 

a* 

b' 


c* 


Flo. 2 


In Fig. 1 the line a-c represents the acidity of normal blood; 
b-c is acidity due to non-volatile acids, and n-h is the acidity due 
to carbon dioxide. 

Fig. 2 represents the conditions in acidosis due to a rise in the non- 
volatile acids, such as lactic acid in hard exercise or /S-oxybutyric 
acid in diabetes, b'-c', wliich is longer than b-c in Fig. 1, represent.s 
the increased acidity due to non-volatile acids. If the carbon 
dio.xide remained unchanged, the acidity of the blood would be 
represented by the line d'-c', an increase in the acidity of the blood 
which the organism could not withstand. In order to keep the 
acidity of the blood at its normal value, a'-c', the rise in non- 
volatile acids is compensated for by a fall in carbon dioxide, so that 
the amount of carbon dioxide or, more accurately, the carbon dioxide 
tension, is reduced to a'~h'. Thus in conditions of acidosis the ten- 
sion of the carbon dioxide in the blood or, what is the same thing, 
the tension of carbon dioxide in the alveolar air, gives an accurate 
index of the amount of the increase of non-volatile acid. 

The demonstration that one of the chief functions of the respira- 
tion is to preserve the normal reaction of the blood, and that any 
increase in the aeidih' of blood acts as a stimulus to respiration, is 
of great importance in the consideration of pathological changes 
in the respiration. In the study of acidosis — of tlic increase of 
normal acids or the presence of abnormal acids in the blood we 
possess a means of acquiring information concerning the stimulus 
to respiration and its variations in ahnonnal conditions. There 
arc several general inethod.s of appro.acli by which one may find 
out about the formation of acids in the body. The examination of 
the urine with reference to it.s acidity, and to the presence of ahnnr- 
nv.d acids, while of a certain value, only tells ni)out the acid which 
is leaving the Imdy and does not necessarily give an accurate picture 
of conditifins within the body. Of imicii more signifii'aiiee are -ludu's 
of the blood itself. As 1ms already been slated, the true reactuui 
of the blood varie.s extremely slightly during life. Only in tcnmnai 
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conditions has any marked deviation from the normal been found. 
Thus in most clinical conditions one does not expect that an increase 
in the formation of acids in the body will cause any actual change 
in the reaction of the blood, but merely a shift in the usual balance 
between volatile and non-volatile acids. In the pathological 
conditions associated with acidosis there is usually an increase in 
non-volatile acids and a consequent fall in carbon dioxide. The 
evidence of the presence of such a state may be obtained from the 
study of the blood or of the alveolar air, for the carbon dioxide ten- 
sion of the alveolar air is the same as that of the blood. 

The determination of the hydrogen-ion concentration of the blood 
is a complicated procedure. On account of its color, the high percent- 
age of protein, and the influence of the carbon dioxide the simple 
colorimetric methods which may be used in urine are not practicable. 
The direct determination can only be carried out by means of 
electrochemical methods, and the difficulties of the technic are 
considerably enhanced by the importance of measuring the blood 
at a known carbon dioxide tension.® Barcroft® has devised a method 
by which the acidity of the blood is determined from the affinity 
which the hemoglobin shows for combining with oxygen under 
standard conditions. Both of these methods involve a highly 
specialized technic, but fortunately a very valuable index of the 
conditions in the blood may be obtained quite simply by means of 
an analysis of the alveolar air. 

Under normal conditions, at rest, the carbon dioxide tension 
of the alveolar air is fairly constant. It shows only slight varia- 
tions in different individuals, and in the same individuals at diff- 
erent times of day. The normal diurnal variations depend chiefly 
on diet. Thus on a pure carbohydrate diet the carbon dioxide 
extension is at a high level, while on a diet consisting largely of 
proteid or during starvation the tension tends to be lower. The 
normal variations, however, involve only a few millimeters and 
do not detract from the value of the determination in pathological 
conditions. 

Samples of alveolar air may be obtained by several methods:’® 
The first to be introduced was that of Haldane. In this method the 
subject gives a long, deep expiration into a piece of rubber tubing 
about four feet long. At the end of the expiration the entrance 
of the tubing is closed by the subject’s tongue or by some form of 
A’^alve, so that the expiration is held in the tube. By means of a 
small side tap near the mouth-piece, 25 to 50 c.c. of the air which 
constitutes the last portion of the expiration are withdravm into a 
mercury filled gas pipette and subsequently analyzed. The last 

« Arch. Inti Mcch, 191-j, xiv, 2.30. 

’ I'lio Ri'.spiratory Fiiiiction of the Blood, 1014, Cninh. Univ. Pro.'<. 

Arcli. lilt. Mod., 1914, .xiii, .497. 
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part of the expiration, particularly if the expiration is at least 000 
C.C. deep, comes from the alveoli of the lungs, and if the expiration 
IS sufficiently rapid its composition remains practically unchanged 
in its passage outward. In the hands of trained persons this method 
gives reliable results, and the figures obtained for carbon dioxide 
tension probably agree very closely with that of the arterial blood. 
Even with untrained subjects it is frequently possible to get satis- 
factory samples, but as it is necessarj' to have a very dee]> atul 
rather rapid expiration there are many times when the method is 
unreliable. This is especially apt to be the case ndth persons of Imv 
intelligence or with patients who are sick and unable or unwilling 
to give a complete expiration. In such instances the method of 
Plesch as modified by Higgins” gives excellent results. A large 
series of observations made during the last two years at the Peter 
Bent Brigham Hospital with this method has demonstrated its 
simplicit 5 '' and reliability in a considerable variety of clinical con- 
ditions. The method is based on the principle that if the subject 
breathes into and out from a closed space of suitable size for a 
definite period of time the diffusion of gases will be such that the 
’composition of the air in the closed space will be similar to that in 
the lungs. In practice the nose is closed with a clip and the patient 
breathes through a mouth-piece, which is connected with a three- 
way valve leading to the outside air or into a rubber bag. The sub- 
ject begins by breathing the outside air. At the end of an expira- 
tion the valve is turned so that" the subject is connected with the 
rubber bag which contains about 1 liter of air. He takes four or 
five rather deep and slow respirations from the bag in twenty or 
twe^ty-fi^-e seconds. At tlie end of the last expiration the valve 
is again turned and the subject connected with the outside air. The 
bag, which is closed off by the same maneuver, contains air which 
is of the same composition as the air in the alveoli. Samples are 
then taken from the bag for analysis. The figures obtained for 
carbon dioxide tension by this method are somewhat higher than 
those obtained by the Haldane method, and they probably repre- 
sent more nearly the tension of the carbon dioxide in the vouovss 
blood than in the arterial blood. In jdiysiological studies the 
difi’crcnce would be important, but in most clinical work the Plesch 
method gives results that fulfil all the nccc.ssary requirements. 
There are two chief sources of error in the method: The figures 
for carbon dioxide tension are too low if the respirations arc very 
rapid and shallow, so that proper diffusion of gase.s does not take 
place. The results arc too high if the subject is permitted to breathe 
from the bag for a period which exceeds in length one complete 
cycle of the circulation or approximately forty .‘=econd5. In 
however, constant and reliable results are nbtaitie<l with little 
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experience. . Three observations are usually made, and the analysis 
of the samples should agree within 2 mm. carbon dioxide tension. 
Occasionally one of the three varies so far from the mean that 
it has to be discarded. The analysis of air for carbon dioxide is 
extremely simple. By means of the Haldane gas analysis apparatus 
it can readily be completed in about four minutes. The figures 
for the normal tension of carbon dioxide in the alveolar air vary from 
about 38 to 41 mm. by the Haldane method and from 40 to 45 mm. 
by the Plesch method. 

Results of the Study of Pathological Conditions. 
Diabetes. One of the first diseases in which it was recognized that 
acidosis played an important part and the disease in which the effect 
of acidosis on the respiration is most definitely manifested is dia- 
betes. Probably on account of the incomplete or imperfect combus- 
tion of fats in severe cases of diabetes there may accurnulate in the 
organism large amounts of (3-oxybutyric acid, aceto-acetic acid, 
and acetone — substances which under normal conditions would 
be completely burned to water and carbon dioxide. This abnormal 
production of acids may go on for a long time without giving rise 
to any clinical symptoms, but when it reaches an extreme grade it 
becomes the most prominent feature in the case and eventually 
brings on the well-known clinical picture of “air hunger” and coma. 
During the early stage, while the production of acids is not exces- 
sive, the bases in the tissues and in the blood are sufficient to 
neutralize them, and their excretion is accomplished by the kid- 
neys. At this period the ordinary mechanisms of the body are 
amply able to cope with the acidosis, so that there is no tendency 
for the reaction of the blood to be disturbed. If the condition 
continues, however, and the amount of acid increases, the reserve 
supply of base in the tissues will become exhausted in the attempt 
to neutralize the acid. The blood itself will be able to take up a 
considerable amount of acid without any effect on its true reaction, 
but beyond a certain point the addition of more acid will tend to 
cause a shift in the reaction of the blood. This increase in acidity 
will act as a stimulus to respiration and the normal reaction of the 
blood will be maintained by an increased pulmonary ventilation 
and a lowering of the carbon dioxide tension of the blood. The 
balance in the blood will be disturbed and there will be an increase 
in non-volatile acids with a corresponding drop in the tension of 
the carbon dioxide in the blood and in the alveolar air. This 
is the beginning of serious acidosis. The reserve supply of base in 
the tissues has been used up, the regulatory mechanism in the 
blood has begun to break dovm, and the organism is calling on its 
last reserves. If the condition progresses there will be a steady 
fall in the carbon dioxide tension of the blood until the symptoms 
of poisoning assert themselves. Finally the production of acids 
becomes so great that even kidneys and lungs together are unable 
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to excrete enough acid to keep the reaction of the blood within its 
normal bounds. The increased acidity of the blood stimulates the 
respiratory centre to greater efforts, and there rcsiilts the enor- 
mous ventilation marked by the deep, rapid breathing which is so 
B ell termed air hunger.” Unless the formation of acids is reduced 
or their neutralization is brought about by some means, death from 
acidosis will ensue. 

There are several methods by which it is customary to follow the 
course of acidosis in diabetes. Since these are usually tests apj)licd 
to the urine they give evidence only of the amount of acid which 
is being excreted from the body. They give extremely unreliable 
information as to the amount of acid which is being formed in the 
body and as to the amount which is accumulating in the body. 
These latter are, after all, the factors of importance. What one 
wants to know is not how much acid the organism is getting rid 
of, but how much it is retaining, for it is the retained acid that is 
the source of danger. The commonest tests applied in diabetic 
acidosis are the qualitative tests for acetone and aceto-acetic acid. 
The attempt is usually made to get a general idea of the amount 
of each acid excreted from the degree of the reaction. The value 
of these tests is limited both by the fact that they give no concep- 
tion as to the excretion of /3-oxybutyric acid and because the in- 
formation they do give may throw so little or such false light on 
the actual conditions within the body that an implicit reliance on 
them becomes extremely dangerous. In severe acidosis, and even 
in diabetic coma, the ferric chloride reaction is sometimes very 
weak. After the administration of alkali the reaction frequently 
becomes much more intense. On the one hand the patient may 
hff\'e been in grave danger from acidosis at the time when the urine 
showed evidence of a very small aceto-acetic acid excretion, while, 
on the other hand, the increase of the excretion of aceto-acetic 
acid may have been accompanied by a return to conditions within 
the body which are comparatively normal. Not infrcriucntly one 
hears of cases of diabetes that went suddenly into coma without 
any previous warning. These are probably instnncc.s in which 
there has been an accumulation of acid in the body without any 
very marked e.xcretion in the urine, so that even careful uriiic 
e.xaminations have failed to call attention to the impending danger. 
It seems probable that the ammonia excretion is the hwt index 
which can be obtained from the urine, but even this will fail to give 
a correct quantitative picture in certain instances. As roulton'* 
has pointed out the ammonia in the urine depends (1) on its pwliic- 
tion in the body, and (2) on its excretion by the kidneys, :irid i! 
cither of thc.se functions is disturbed the values obtained will f/ul to 
give a true c.stimatc of the acidosis. It is, moreover, the total 
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amount of ammonia excreted in twenty-four hours that is of impor- 
tance, and in many cases it is impossible to obtain complete col- 
lections of urine. Even at best the method does not allow one to 
obtain the immediate information that is so often desirable. The 
determination of B-oxybutyric acid in the blood would be of great 
value, but the methods now available are difficult and require a 
considerable amount of time. On the whole the determination of 
the carbon dioxide content of the alveolar air bids fair to prove one 
of the most useful aids in judging of the severity and course of 
acidosis. It is comparatively simply done, and it gives accurate 
information of the conditions which prevail in the blood at any 
given time. The presence of a positive ferric chloride reaction in 
the urine shows that abnormal acids are being formed, but if at 
the same time the alveolar air remains normal it is probable there 
is no immediate danger to be feared. When the alveolar carbon 
dioxide falls below normal the danger zone is being approached. 
Values between 35 and 30 mm. maj'- be taken as indicating the 
development of a considerable acidosis, and one that demands 
treatment, but they need not give rise to the fear of any serious 
complication. Carbon dioxide tensions between 30 and 20 mm. 
are of much more significance, and are to be regarded as evidence 
that the patient is nearing the border-line and must be watched 
with great care. A constantly falling carbon dioxide tension is a 
serious warning, and is of great prognostic value. If the carbon 
dioxide tension is down to 20 mm, or lower the patient has reached 
a state in which coma maj'^ suddenly appear. Indeed, Poulton^^ 
who has given this matter considerable attention, states that 
“values of below 2.5 per cent, (about 18 mm.) indicate the early 
onset of coma, possibly within forty-eight hours unless drastic 
measures are taken.” Analyses of the alveolar air in a case which 
was recently admitted to the Peter Bent Brigham Hospital in 
diabetic coma showed that the carbon dioxide tension varied between 
6 and 10 mm. Very similar figures are given by Poulton for his cases 
in coma. 

Besides being an aid to prognosis the alveolar air determinations 
may be of distinct value as a guide to therapjL When alkali is 
being administered the urine gives little evidence as to the results 
that are being accomplished until its reaction has been changed. 
As has already been stated, the ferric chloride reaction often becomes 
more intense. The alveolar air, however, gives an accurate indi- 
cation of the effect of treatment. As the acidosis is overcome the 
carbon dioxide tension rises until it reaches normal. At this point 
the patient is out of immediate danger, but frequent e.vaminations 
will be necessary to keep one informed as to when vigorous treat- 
ment ma}' have to be instituted again. This effect of the alkali is 

Proc. Roy. Soc. Med., 1914, vii (Med. Sec.), 171. 
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usually rapid_ and complete in cases of mild or moderate acidosis, 
but if the acidosis has developed to an extreme grade, a point is 
apparently reached beyond u'hich the administration of alkali pro- 
duces little or no permanent change in the clinical picture or in 
the composition of the alveolar air. Thus in the patient ivith 
diabetic coma mentioned above, in spite of the administration of 
considerable amounts of sodium bicarbonate, both by mouth and 
intravenously, no permanent beneficial efi'ect was produced. On 
admission, shortly after he had gone into coma, the alveolar carbon 
dioxide was G.71 mm. After vigorous treatment it rose to 10.7 mm. 
on the next day, and synchronous with this his mental condition 
improved so that he was recognizing his friends. On the following 
day the carbon dioxide tension was 12.9 mm. and there was further 
subjective improvement. During the night, however, his condition 
suddenly changed and he went rapidly into a diabetic coma in which 
treatment was without avail and which was fatal within twenty- 
four hours. It is, of course, possible that much larger amounts 
of alkali should have been given, and perhaps such treatment would 
be safe if it were guided by alveolar-air determinations; 

Chronic Nephritis, Among the many theories which have been 
brought forward to explain the clinical picture of nrcinia is that 
which acounts for it on the basis of an acidosis. As early as ISSS 
von J aksch*'^ suggested that this was tlie underlying factor. During 
the last few years this theory lias again been brought into promi- 
nence by the work of Straub and Schlaycr,’^ on the alveolar air in 
advanced cases of nephritis, and by the studies of Scllards''^ and 
Palmer,'^ both of whom showed that a mild grade of acidosis may 
be present comparatively early in the course of the disea.se. Evi- 
dence of the existence of an acidosis in moderate cases of chronic 
nephritis is based in large part on the so-called "alkali-toleranre” 
test of Sellards. If a normal individual be given sodium bicar- 
bonate the urine will become alkaline after tlie ingestion of '» 
grams or, at the most, of 10 grams. If an acidosis is present a much 
larger amount of alkali will be needed to produce tliis change in 
reaction. The probable explanation of this is that during the 
development of the aeido.si.s the reserve .supply of base in the 
tissues is being drawn ujmn to neutralize the acids which are pro- 
duced. When more base is snpplieil to the body by the admiuh- 
tration of alkali this is first used to restock the depleted stores in 
the tissues before it is allowed to accmmilatc in tiie_ iiiood and 
bring about a change in the reaction of tlie urine. If this theory of 
the mechanism by which tlie body dispn.sc.> of alkali, when it is 
administered to it. during acido.sis is correct— and there is everj- 
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reason to suppose that it is — ^then it will be seen that the “alkali- 
tolerance” tes't may serve as an important index of what may be 
termed “tissue acidosis.” Since the acid products of metabolism 
are largely formed within the cells, it is evident that “tissue acido- 
sis” may occur before there will be any marked change in the 
blood. Probably only after large amounts of acid have been pro- 
duced in the cells, and the supply of bases in the cells has been to a 
considerable extent used up, will unneutralized acid pass into 
the blood, and only after the blood itself has neutralized much of 
this will the composition of the blood be changed in the sense of an 
increased acid reaction. Thus quite a degree of acidosis may exist 
in the body without affecting the blood so as to cause a fall in the 
carbon dioxide tension of the alveolar air. 

The “alkali-tolerance” test throws much light on the time of 
the development of acidosis in renal disease and on its underlying 
causes.^® In early cases of nephritis, such as those in which the 
phthalein test shows a normal exeretion, even when they are 
accompanied by a pronounced hypertension, it is unusual to find 
any evidence of acidosis. The urine is readily made alkaline by 
the administration of 5 to 10 grams of sodium bicarbonate. As 
cases become more severe and the phthalein excretion begins to 
drop below the normal level the “alkali-tolerance” test is likely to 
become increased, so that 15 to 20 grams of sodium bicarbonate 
are required to change the reaction of the urine. As the nephritis 
progresses and phthalein excretion continues to decrease the 
“alkali tolerance” rises until, in very advanced cases, it may be 
extremely difficult to administer sufficient base to make the urine 
alkaline. The development of the acidosis thus bears a definite 
relationship to the funetional capacity of the kidney as indicated 
by the phtlialein. test. The fall in phthalein output runs fairly 
parallel with the rise in non-protein nitrogen content of the blood, 
and it is natural to refer both of these, and also the acidosis which 
accompanies them, to the decrease in the excretory power of the 
kidney. The acidosis of chronic nephritis is thus due to retention. 
While in diabetes the acidosis is the result of increased formation of 
acids, in nephritis it apparently depends on the inability of the 
organism to get rid of even a normal amount of acid. Whether 
there is also in nephritis a production of acids which exceeds the 
normal is as yet an uncertain question. The experimental work of 
Mosenthal,^® Avhich seems to show that a toxic destruction of pro- 
tein is one of the accompaniments of nephritis, would favor such 
a view, for it is well known that proteids give rise to large amounts 
of acid-combustion products. 

The urine in nephritis gives little information as to the acidosis 
within the body — even less than does the urine in diabetes. The 

I* Results to be published in detail in a separate communication. 
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liydrogen-ion concentration may be higli, but it rarely exceeds tlie 
normal limits, and high values are by no means constant. The 
ammonia in the urine may not be inercased, and is a comparatively 
unimportant index, as much of it may be retained with the other 
nitrogenous decomposition products. The ferric chloride reaction 
if positive is usuall}' weak. The acidosis of nephritis is not due to 
the acetone bodies, but as to w’hat acids are retained in the body 
little is Imown. 

''Awhile urine analysis is of limited significance in determining 
the grade and character of the acidosis in nephritis, mueh can be 
gained from observations on the alvolar air. A study of about 
50 cases in all stages of the disease permits of several general deduc- 
tions on the manner and extent of its development. In the early 
stages of the disease there is no accumulation of non-volatile acids 
in the blood such as to cause a deviation of the tension of the 
alveolar carbon dioxide from the normal. Even after the phthalcin 
excretion falls below^ normal, and after the “alkali-tolerance” test 
shows evidence of a considerable degree of “tisssue acidosis,” 
there is rarely any change in the alveolar air. Insofar as the acids 
are not e.xcreted by the kidney the}' are apparently taken up by 
the blood, but the amount is not sufficient to cause any change 
in the reaction of the blood. At the time when the phthalcin 
excretion is very low, and more often when there is no phthalcin 
excretion, one frequently begins to find a drop in the alveolar car- 
bon dioxide tension. This, however, is not a constant finding, as 
one patient with no e.xcretion of phthalcin and with non-protcin 
blood nitrogen up to 90 mg. per 100 c.c. of blood had an alveolar 
carbon dioxide tension of 40.3 mm. ten days before she died. The 
majority of patients have a slight or moderate decrease of carbon 
dioxide, with values ranging from 37 to 25 mm. Such figures may 
be found during the development of uremia, but wlicn the condi- 
tion advances to coma the acidosis is frequently of higher grade. 
Nevertheless, in advanced uremia the alveolar carbon dioxide may 
not be below 30 mm. One patient had a carbon dioxide tension 
of 33.S mm. and another of 24.4 mm. on the day before death. 
In certain cases, however, the onset of uremia is accompanied by the 
occurrence of a sudden and severe acidosis. In two instances the 
carbon dioxide fell to 4.59 and 19.1 mm. respectively. Both of these 
patients presented the clinical picture which is .seen in diabetic 
coma, and their respiration was increased so that it amounts to a 
tnie “air Imngcr.” The former died on the day after the alveolar 
air was examined. The latter was unusually interesting in the 
response shown to alkali therapy. The patient wa.s a woman, agc< 
fortv-five veans with a history of nejdirilis going back for seventl 
vears. Her blood-prc.-sure was about 290 mm., and the non-pn>- 
tcin nitrogen in her blotwl had risen to 90 mg. per 100 e.c. of buKKl. 
I'or over a month the phthalcin test had shown i-raetie.iliy no 
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eliiniiiation of the dye in the urine. In spite of the very advanced 
nephritis her general condition remained fair, and except for liead- 
ache there was no 'evidenee of uremia until January 11 . On this day 
she first began to complain of being short of breath. The alveolar 
carbon dioxide was 19.1 mm. tension. Turning over in bed caused 
marked dyspnea. Two days later,, January 13, the patient was 
unconscious and her respiration was slow, but so deep as to be quite 
typical of “air hunger.” The alveolar air was not taken at this 
time^ but 300 c.c. of 4 per cent, sodium bicarbonate solution were 
given intravenousljL On the following morning the carbon dioxide 
tension was 23.4 mm. This indicated a marked acidosis, and as 
the “air hunger” persisted, a further intravenous injection of 700 
c.c. was given later in the day. When the patient was seen on the 
next morning the clinical picture had entirely changed. She was 
quite conscious, recognizing every one, but was greatly nauseated 
and looked very sick. The “air hunger” had disappeared, and the 
respiration was shallow, slow, and irregular, with rather prolonged 
periods of apnea. The alveolar carbon dioxide tension had risen 
to the normal value of 41.5 mm. On the next morning it had 
fallen to 36.9 mm. Respiration was perhaps slightly deeper, but 
did not suggest “air hunger.” There were occasional deep, sigh- 
ing breaths. Her sensorium was clouded, but she was conscious 
and responded fairly well to questions. In an attempt to ward off 
the further development of acidosis, 375 c.c. of 5 per cent, sodium 
bicarbonate were given intravenously, but in spite of this the 
alveolar carbon dioxide had next day dropped to 25.1 mm., her res- 
piration was deeper and more rapid, and she was becoming uncon- 
scious again. On January 17 she was comatose and had begun to 
have convulsions. Respiration was deep, irregular, and stertorous. 
It was extremely difficult to get satisfactory samples of alveolar air. 
Those obtained showed a carbon dioxide tension of about 30 mm. 
Another intravenous alkali injection was without effect, and the 
patient died on January 18. This case is reported in considerable 
detail because it shows unusually well the development of a marked 
acidosis during uremia, which was clinically similar to the typical, 
acidosis of diabetes. The existence of the acidosis was confirmed 
by the alveolar-air examinations, with its response to alkali treat- 
ment was, though temporary, most striking. 

The demonstration of the occurrence of acidosis in chronic 
nephritis is a comparatively simple matter. It is much more 
difficult to form a correct opinion as to the part which the acidosis 
plays in the symptomatology of nephritis and of uremia. To do 
so on the basis of the knowledge now at our command, would 
probably be impossible. So comple.x are the changes in the blood 
and tissues which may result from the inability of the kidneys 
to excrete the waste products of metabolism, and so many are 
the substances which may accumulate in the body, that it is not 
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easy to determine what effects any one of tJiem mnv produce, 
riowcver, m a condition like uremia it is most important to separ- 
ate out the constituent causative elements, for only by so doiii^ 
will its pathology eventually become clear. Jt is, of com^o. pos.sibfe 
that the accumulation of acid and the consumption of the snpjilv 
of base in the tissues, even as.it occurs during the early period of 
retention, may have some abnormal effect on the fixed cells. If 
there is any such it is obscure, and at present there is no evidence 
as to how it acts. In the later stages, especially with the change in 
the blood and the fall in the alveolar carbon dio.xide, the acidosis, 
as will be shown later, seems to bear a relation to the occurrence of 
dyspnea. The association of acidosis and uremia is of special inter- 
est. The extent to which acidosis appears in and causes the symp- 
tom-complex of uremia is a variable one, but it seems to be an cle- 
ment in most if not all cases. In one group of patients uremia may 
exist for a considerable period and the acidosis be of a grade that 
produces a high “alkali tolerance,” but only a slight depression of 
the alveolar carbon dioxide. With the onset of coma the alveolar 
carbon dioxide will perhaps drop somewliat, but there is no develop- 
ment of “ air hunger,” nor does the carbon dioxide tension reach the 
values seen in diabetic coma. Other patients present a picture in 
which the acidosis is in the foreground. With the onset of severe 
uremia at or just before the time when coma sets in the clinical 
signs of acidosis present themselves, the respiration is similar to that 
in diabetic coma, and the alveolar carbon dioxide will be found to 
have dropped to the very low values which obtain in that condition. 

The single experience cited above shows that this type of ease 
will, at least sometimes, respond to alkali treatment. The response 
will probably only be temporary, for uremia is not acido.sis alone, 
and even if the acidosis is successfully combated, there arc other 
factors which must eventually bring about death. 

Cardiac Dyspnea. Some of the newer methods for studying 
the physiology of the respiration have also been apjdicd in an 
attempt to explain the etiologj' of cardiac dy.spnea. While there 
arc as yet many points that arc uncertain, progress has been made, 
and the facts so far determined are of im])ortancc to the clinician. 
Lewis, Barcroft, and their collaborators were the fir.-t to point 
out that in considering this problem one must recognize two groups 
of dyspncic patients. One of these consists of the jnire c.ar<li>ic 
cnsc.s. "T])c.se arc usually young subjects with fresh or heightonf.'fi 
color, and although cyanosis— slight, moderate, or deep— is 
dv.spnca, as indicated by the rate of resjuration, i.s not great, iiw 
rc.spirations range from twenty-five to thirty-five per niinntc; 
orthopnea is present and the field of rc.sjjiratory respon.-e is .strictiy 
limited.’’-’ The other group consists of elderly sni)je<-ts with eoti- 
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tinuous dyspnea, often intensified for short periods, especially at 
night, without marked cyanosis, with Cheyne-Stokes breathing, 
an increased pulse rate, and a subnormal temperature. The clinical 
picture is essentially what is generally known as cardiorenal disease. 
Further studies have confirmed the desirability of differentiating 
these two groups, partly on account of their clinical symptomatology 
and partly because the cause of the dyspnea is not quite the same in 
both classes. 

The group of pure cardiac cases with dyspnea consists chiefly of 
patients with ■\’^alvular disease and acute decompensation. They 
are often extremely breathless when first brought to the hospital, 
but it is quite striking that severe dyspnea does not generally per- 
sist for long. After one or two days the respiration usually becomes 
much quieter, although orthopnea may continue for some time. 
While dj^spnea is produced by very slight exertion, they are com- 
paratively comfortable as long as they are at rest in bed. In an 
attempt to obtain some information as to the cause of the dyspnea 
in this group of cases the alveolar carbon dioxide has been studied 
and the following facts obtained. At a time when the patients 
show no dyspnea while they are at rest, even though very slight 
exertion causes breathlessness, the alveolar air is perfectly normal. 
Very frequently during the period of dyspnea the alveolar carbon 
dioxide shows no evidence of acidosis. Indeed, the absence of 
acidosis is, according to Lewis and his associates, one of the char- 
acteristics of this type of case. Since they have failed to find any 
evidence of acidosis by using Barcroft’s method for the blood, and 
since the dyspnea and the cyanosis seem to them to run nearly 
parallel, they believe that the dyspnea depends on poor oxygenation 
of the tissues. The studies at the Peter Bent Brigham Hospital, 
however, have demonstrated that in many cases at the time when 
the dyspnea is most severe the alveolar air analyses show a depres- 
sion of carbon dioxide tension such as indicates a moderate grade 
of acidosis. Thus, two patients Avho entered the hospital with severe 
dyspnea and a high degree of cyanosis showed carbon dioxide 
tensions of 30.9 and 34.7 mm. respectively. A few days later, 
when thej^ had regained compensation, the alveolar air had returned 
to normal. It is noteworthy that the phthalein tests, the non- 
protein nitrogen in the blood, and the blood-pressure were normal 
in these patients, so there is nothing to make one believe that 
there was any renal element in the case. These observations on the 
acidosis of cardiac dyspnea confirm the results of Beddard and 
Pembrey-^ and of Porges, Leimdorfer, and Markovici."- 

Thus in the pure cardiac cases dyspnea may be present when 
the alveolar carbon dioxide is normal or when it is somewhat 
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depressed. In other words, there may or may not be acidosis, and 
if there is any acidosis, it is usually present only durinc: the verv 
acute stage, after which it quickly disappears. In either case the 
dyspnea is probably correctly explained by Lewis as the result of 
insufficient oxygenation of the tissues. With the failing heart and 
slowing of the circulation, carbon dioxide may accumulate in the 
- respiratory centre and stimulate it to increase the ventilation. If 
the condition of the circulation becomes so poor that the amount 
of oxygen reaching the tissues is greatly reduced there will be 
incomplete combustion of the substances formed during cellular 
metabolism and the accumulation of acids in the blood. These 
acids, acting as a stimulus to the respiratory centre, will increase 
the pulmonary ventilation so that the carbon dioxide tension will 
be reduced and the oxygenation of the blood will be improved. Since 
the kidneys are normal the excretion of acid will go on rapidly, 
and as soon as the circulation has readjusted itself the excess of 
non-volatile acids will be got rid of. Then the alveolar air will 
return to normal. In cases with sufficient passive conge.stion, how- 
ever, to inhibit the renal functions, there may well be some tem- 
porary retention of acids. 

The second type of dyspncic patients consists of those in whom 
the element of acidosis plays a more significant part. Lewis recog- 
nizes that in this group renal lesions are generally present and 
believes that the acidosis is connected with nephritis, but lie appar- 
ently feels that the evidence is as yet too scanty to allow of their 
being definitely associated together. Our own studies Jiavc been 
on cases in whom the renal condition has been investigated as 


carefully as possiiilc. Blood-pressure, phthalein tests, and deter- 
minations of the non-jirotcin nitrogen of the blood all sujiport 
the view that these are usually cases ivith extensive degenerations 
of the kidneys. Clinically, the patients are frecpiently clderli' 
persons, often with the pallor of arterial or renal disease, with 
comjiaratively little cyanosis. Orthopnea is present, and particu- 
larly characteristic arc sudden attacks of severe ilyspnea ncciir- 
ring especially at night. The respiration is usually rather ra[)id, 
shallow, irregular, and very frecpiently Chcync-Stokcs in character. 
The jiatients are often dnil or sleejiy, dosing olV during the jieriods 
of apnea, arousing suddenly, and sometimes having great distress 
iluring the periods of dyspnea. The urine is that of chronic nepliri- 
tis and the blooil-pre.ssure is usually well aiiovc normal, i he con- 
dition is most often a jicrmancnt one, lasting days, weeks, ^ and 
even months before death. J.es.s often there arc transient or 
jjrolonged intervals of a return to comjiarative comfort and health. 
In gcaiend, the condition indicates serious organic dise.'ise and the 

itrognosis is bad. , .t , 

.Analvsis of the alveolar air in this clinical condition shows tliat 
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it is quite generally associated with a fall in the carbon dioxide 
tension. This decrease is not great, however, and the values, while 
sometimes reaching as low as 25 mm., are most frequently between 
35 and 30 mm. In almost all the cases in which the symptom-com- 
plex has been clear cut and the aeidosis evident the functional tests 
have shown that the kidneys were deeidedly inefficient. Usually 
the phthalein output was measured as “traces” or “zero.” It is 
thus quite natural, and probably correct, to conclude that the aci- 
dosis is due to an accumulation depending on incomplete excretion, 
and is of renal origin. 

It is extremely difficult to decide how important a part the 
element of acidosis plays in producing the clinical symptoms of 
dyspnea in cardiorenal disease. In another clinical condition, such 
as diabetes, the same amount of acidosis as indicated by the alveo- 
lar air produces no gross changes in the respiration. In diabetes 
it is only when a much greater depression of the alveolar carlion 
dioxide has taken place that the breathing is affected, and even 
then a wholly different type of respiration results. The deep, 
regular respiration of diabetic acidosis is totally unlike the shallow 
rapid, irregular, periodic respiration of cardiorenal disease. If 
then the dyspnea of cardiorenal disease depends on acidosis alone 
it must be that there are other factors which modify the way in 
which the organism reacts. On the other hand, because the acidosis 
is not very great, one must not necessarily conclude that it is of 
no significance in the production of the dyspnea. Some observa- 
tions recently finished indicate that it is of considerable impor- 
tance.-* Subjects have been allowed to breathe through vah'es 
attached to a so-called “closed-circuit apparatus.” The expired air 
passes through two tanks and is subsequently rebreathed, so that the 
inspired air has a continually increasing content of carbon dioxide. 
By special arrangements the pulmonary ventilation of the subject 
is measured, and samples of the inspired air are taken at regular 
intervals for analysis. It has been found that normal individuals 
react in a fairly constant manner to the stimulus of the carbon 
dioxide in the inspired air. Thus Avhen the carbon dioxide reaches a 
concentration of between 4.5 and 5.5 per cent, of the inspired air, 
the subjects are breathing so deeply that their initial ventilation 
has been doubled. Patients with cardiac disease, but who are com- 
pensated while at rest, react in a similar manner. Patients with 
decompensated cardiorenal disease, however, and with acidosis 
as indicated by the alveolar air, are much more sensitive to the 
carbon dioxide, and it is found that their ventilation may become 
doubled with only 2 or 3 per cent, carbon dioxide in the inspired 
air. It has already been shown that owing to the peculiar com- 


To be reported in detail in a separate communication. 
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position of the blood it can take up a great deal of acid withotn 
liaving its rpiction perceptibly affected, but be\-ond a certain point, 
the mechanism fails, and the addition of even small amounts of acid 
affects the reaction noticeably. Here is the apparent condition 
in the patients with acidosis. The Iilood has already taken up all 
the acid it can without having its reaction affected, .so that the 
addition of et'en small quantities, as in breathing the air contain- 
ing carbon dioxide, makes a shift in the blood reaction and increases 
the pulmonary A'entilation. The same result would undoubtedly be 
brought about if the carbon dio.xide were produced in the body, 
as by muscular e.xercise. The amount of muscular work Avhich 
would suffice to produce dyspnea would be much ic.ss than normal. 
Thus, while the degree of acidosis which is present in cardiorenal 
disease is usually insufficient to cause the changes in respiration 
whicli one is accustomed to associate with acidosis, or indeed to 
account for the dyspnea alone, it is undoubtedly an imiiortant 
element. It renders the organism unusually sensitive to any added 
production of acid, and would, in all proliability, accentuate the 
effect on the respiration which might be ]woduced by an inefficient 
heart. 


HISTORICAL SKETCH OP THE DEVELOPMENT OF THE 
DUODENAL TUBE.' 


13v I\'Iax Eevhorx, jM.D., 

i’U0Kf;s50u or .mi;dici.vi: .\t tub .vkw yokk i>OriT-(:i:ADi?ATB .mbdio.vi. kcikioi,, 

Kiv\v yoiiK. 

Ix connection with duodenal feeding let me .sketch the dcvcloj)- 
ment of the duorlenal tube. 

Shortly after the stomach pump was discovered liy {CupmanI 
c.xamination of the gastric contents became of great impor- 
tance for the diagno.sis of di.scases of the .stomach. As souii as 
physicians appreciated the value of the stomach tube if was felt 
it would be desirable to be aide to e.xamine also the secretion m 
the organs farther down, particularly the pancreas, beaiuw it 
wa« known the pancreas is of much greater value to the proa'ss o! 
digestion than the stomach. Hut at first this wish— imniely, w 
reach the secretion and analyze it— -apfiearcd to lie nnpfcnide 
of fulfilment, 

Lr-rOin- .i. iiv. ri-,! :vt the Xrw Vwk I',.a-Gf.n.i,i.U-‘ .Mc-hV.A UU:-. 
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For a nmnber of 3^ears the first attempt to reach the pancreatic 
secretion was abandoned until Boas,^ about 1889, published a paper 
in which he said that he had succeeded, by the introduction of 
a stomach tube into the fasting stomach and massaging the liver, 
in obtaining a fluid from the stomach which was regurgitated 
there from the duodenum. It gave the reaction of the pancreatic 
secretion. While it is possible, in rare instances, to succeed in 
bringing on such a regurgitation in the fasting condition, it is 
naturally not a procedure • that can be done in a routine wajL If 
there is, for instance, gastric juice in the stomach ahead}'- the 
results will be vitiated. 

The second step was undertaken by Boldyreff,^ a Russian phy- 
sician working in the laboratory of Professor Pawloff. He noticed 
on animals with gastric fistulse that when they were given oil or fat 
a regurgitation from the duodenum into the stomach took place, 
and he suggested to make use of this phenomenon for clinical pur- 
poses. Volhard^ then applied this test in practice. Pie gave oil or 
butter and half an hour later washed out the stomach. This 
method also is not applicable to all cases. In manj'^ regurgitation 
does not take place, or the regurgitated matter is mixed up with 
gastric juice, and is of no value. 

Other more direct attempts have been made to obtain the duo- 
denal secretion. 

In 1897 Hemmeter® described a method by which he thought he 
could introduce instrmnents into the duodenum. A brief considera- 
tion of the construction of his instrument will make it clear that 
it is difficult to accomplish with this apparatus what Hemmeter 
claims. 

Hemmeter’s instrument consists of a rubber bag that resembles 
the stomach, and this bag contains in its upper segment a groove 
or a canal for another tube which is inserted into the duodenum 
through the pylorus as soon as the bag has been introduced and 
had been filled with air. 

The trouble with this instrument is that stomachs vary in size 
and configuration. One can not obtain in advance a mould of any 
particular stomach, so that the bag will tally exactl}’- with the shape 
of the stomach, and therefore it is impossible to say whether the 
opening of the groove in the bag is really opposite the pylorus. 
After the bag is in the tube is pushed down, and Hemmeter saj's 

2 Ueber Darmsaftgewinnung beim Monschen, Ccntralblatt f. klin. Mod., 18S9, 
No. 6, p. 97. 

2 Dor Uebertritt des natiirlichen Gemisches aus Pankreassaft, Darmsaft und Gallo 
in den Magen, Pfluger’s Arch. f. Physiol., 190S, p. 13. 

* Ueber die Untersuchung des Pankreassaftes boim Menschen und cine Methodc 
der quantitativen Trypsin bestimmung, Miinch. nied. Wchnschr., 1907, p. 40.'L 

Vorsuche ilbcr Intubation des Duodenums, Archiv f. Verdauungskr., 1S97, Bd. 
2, p. 85. 
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or THE duodexal tube 


tliat he then succeeds in pushing tlie tube into the duotlcnum throtif,'li 
the pylorus. I do not know, whetlier lie succeeilcd or not. Ilcin- 
meter asserts that he obtained pancrciitic secretion. This, how- 
ever, is no proof that the secretion came from the duodenum through 
tlie tube, but I assmne, rather, that he got it from the stomach. 
I do not believe it is easy to obtain pancreatic secretion by Hem- 
meter’s instrument. The second clinician to try to reach the 
duodenum directly by means of instruments was Kuhn.® This 
was about one year later. He constructed tubes with a metal sj)iral 
inside. The spiral served to prevent too much bending and kinking 
and doubling upon itself. He then took a long stomach tube, put 
the metal spiral inside and manipulated it for a long time, until 
he thought he had reached the duodenum. He also maintained 
that he did get the pancreatic secretion. A'-ray examination was 
not yet in vogue and so could not confirm the position of the tube 
in the duodenum. Kuhn’s tube did not differ much from a stomach 
tube, I also experimented with it, but never succeeded in entering 
the duodemun with it. It certainly was a difficult procedure, both 
for the physician and for the patient. It is impracticid. 

After the publication of Kuhn’s article Hemmcter gave up the 
use of the bag and tube and used Kuhn's instriunent. This was 
the way things stood for a number of years. Then gradually I 
evolved the present instrument from various experiment.s and 
procedures that I will now give in detail. 

I tried to find a method of testing the motor function of the 
intestines. l''or this purpose P made use of porcelain beads, sifted 
the stool, and observed the time it took for them to reappear in the 
stool. This was described about eleven or twelve years ago. 

Later, I desired not only to test the motor but also the digestive 
functions of the stomach and intestines. Various test substances 
(as meat, catgut, potato, fat, etc.) were attached to little beads. 

The question now came up whether the digestion of the variou.s 
tc.st substances took place in the stomach or in the ijitcstincs. 

In order to differentiate this,® I gave patients beads with test 
substances attached to a tluead, arranged so that the thread was 
about 53 cm. long, so that the beads could not reach the dunderiurn. 
After four to five hours I pulled up the thread and looked whether 
the substance was still left. I worked with beads and thread <0 
that the beads could not ])as3 the i)ylorus. Thus I found^ whicli r>f 
the substances was digested entirely in the stomach. Those Ust 
substances which remained intact in the stomach but were missing 


• Soinli''runKcn nm .Mnsoii, Pylonis iind Dtiodcniirn d-s .Mf-m.'!.) 

Voni;iiiutiK>kr.. 1S9S. p. 10. „ 

• Diwa-i'"* of iho Inlestinf, 1901, Cd t<litiori. ji. (<— 

» A .Vi'W' of ill- rutiction't of th- IJlK-.e.ivc Ai'.,' 

Ittconl, IViiriKvry 10, lOfK!. 


1, .Arrhiv f. 
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on the beads when found in the feces must, therefore, have been 
digested beyond the stomach — in the intestine. 

A short time later, ivliile dealing with the question of the patency 
of the pylorus, I conceived the idea of giving beads to see whether 
they would pass the pylorus, in order to thus measure its permea- 
bility. This paper was published in 1908.® 

• The digestive test capsule as it is now made consists of the test 
substances all attached to beads, which again are held together by 
a silk string, the beads will reappear in the stool together, and we 
can then see which of the test substances have been digested and 
which have not. 

In order to know whether the pylorus was permeable I had to have 
some substance which would change when it reached the duodenum 
and would not change in the stomach. 

I attached to the thread one bead and a little bag containing a 
piece of dimethylamidoazobenzol-agar — ^the idea of using agar was 
to have a firmer substance than, for instance, test paper, so that 
the change of reaction should not take place too abruptly, but 
should proceed slowly. 

Attach to the thread one bead at thirty inches from the lips, 
with dimethylamidoazobenzol agar, another one at twenty inches, 
likewise with dimethylamidoazobenzol agar, which latter can 
not reach the duodenum. The two beads are put in a gelatine 
capsule and given to the patient. Six hours later the beads are 
withdrawn and inspected. This should be done at a time when 
there is presumably free HCl present in the stomach, as for instance, 
one hour after Ewald^s test breakfast. If the two beads are in the 
stomach, both will be red. If one was in the duodenum and one 
in the stomach the duodenal bead will be yellow and the other red. 
If we find that both are red, or that the lower one is red, we maj^ 
suspect that there exists some obstruction at the pylorus to the 
passage of the beads from the stomach into the duodenum. 

As soon as I noticed that we could enter the duodenum with 
the thread and the bead, I thought that it would be better to have 
a capsule or little bucket instead of the bead, as it could bring us 
the duodenal fluid itself. 

That gave me the idea of the duodenal bucket (Fig. 1). If it 
is found that the bucket is filled with contents of an alkaline reac- 
tion containing pancreatic ferments, we know that we have been 
in the duodenum. Roentgen-rays confirmed that the duodenal 
bucket really was in the duodemun. This was described by me'“ in 
an article entitled “A New Method of Estimating the Permeability 
of the Pylorus and an Attempt at Testing the Pancreatitic Function 
Directly.” 


” A New Method of Estimating the Permeability of the Pylorus .and an Attempt 
at Testing the Pancreatic Function Directly, New York Med. .Tour., June 20, 190S. 
Log. cit. 
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As soon as I saw that we could enter the duodenum witli this 
instrmuent I had the desire to do something more for the priortis 
or duodenum. constructed an instrument that could be jmshed 
over the thread. TJiis was a thm catheter, by means of which I 
obtained duodenal juice. The tliread served as a guide to enter tlic 
duodena . Not only can we aspirate the contents of the duodeniun 
by the introduction of a catheter, but by means of another specially 
constructed instrument we can dilate the pylorus (October, 1909 ). 

Taking into consideration that the introduction of this catheter 
instrument was not very agreeable to the patient, and that it could 
not enter deep into the duodenum, I soon afterward had the idea 
of employing simply a small rubber tube ending in a perforated 



UiO. 1. — The duodcnnl bucket and its acccssoiics. A, small sizo; R, InrRcr C, 
porccl.-iiii dish; D, aspiratitJB pipette; E, brush; F, nccdl(!. 


metal capsiilc, which may be given instead of the bucket, lotting 
the stomach do the work of introducing it into the duodcmim. 
This is the main principle — instead of pushing an instrument to let 
the stomach ctirry out the work. 'This principle was of tht' great- 
est value. That led me to the construction of the duodenal pump, 
so-called because I first used it to aspirate the duodenal contriits. 
It con.sists of a moderately thin rubber tube, at the end of wliicb 
is aUachctl a perforated olive. ]f the rubber tube is too thin, it is 
dilTicult to obtain the fluid; if too thick, it is too chiins\- and not so 
pleasant for the patient. 


i> .Max Kinhorn, A New .Ntclliod of C.-ittH-t-riiiiiR ihf 
Mcdkal Itccord. Octol'cr P, IPfO. 


rs fi'i 
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This method was demonstrated by me'“ on a patient at the meet- 
ing of the Clinical Society of the Physicians of the German Hospital 



Fig. 2. — The duodenal pump. A, metal capsule, lower half provided with numer- 
ous holes, the upper half communicating with tube B; I, II, III are marks 40, 56, 
and 70 ctm, respectively from capsule; C, rubber band with silk attached to end 
of tubing, which can be placed over the ear of patient; F, aspirating syringe; E, 
collapsible connecting tube; D, three-way stopcock. 


of New York, on November 11, 1909. There were about fifty 
practitioners present. 



Fig. 3. — Pidoric dilator. A, rubber bag with gauze envelope in collapsed shape; 
B, rubber bag with gauze envelope, when inflated %vith air; C, stopcock. 


As soon as I had the pump my desire was to treat obstruction of 
the pylorus without operation. There is a great deal of danger 

Max Einhorn, A Practical Method of Obtaiuinc; the Duodenal Contents in 
Man, Medical Record, January 15, 1910, 
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attached to operations on the pylorus. E.xtreme dilatation of the 
stomach is caused at times not so much by a real stricture, as hv 
a spasm of the pylorus, as described by me and demonstrated at 
autopsy. There may be pyloropspasm ^vithout obstruction. I 
saw the good results obtained by stretching in cardiospasm and 
thought that similar results could be obtained in pylorospasm.” 
I constructed an instrument on a similar principle (I'ig. 3). 

The next point was that if we have the duodenal contents and 
can stretch the pylorus, we can also use the instrument for treatment. 

One can now handle duodenal affections the same as gastric 
conditions. 



'v U 

p,o. -1. — UoniitKcn-ray pholopmph of pntiont K, with tlic Inffftiiinl pcliiif-.ttot in 
the clico.stivc tract, shortly after hisiinith inceslion into the stomach. The rour.''C of 
the infestino is .seen for .about nine feet Jx-yonrl the pylorii--. J am indebted for thy 
bc.autifully-n.vccuted RoontRcii-ray photopr.aph to Dr. W. II. Stewart, who t'xjk it 
for me at the German Hospital. 


As soon as I had the duodenal pump, ji ifhysicitin consulted me, 
Aviio Avas A'omiting cA'crything and could not be nourished by rectum, 
because of diarrhea. I used tlic tube for exiimination. and had the 
idea instead of taking out tlic tube, to leave it there and to 
it for nutritiA'c purposes. I did .so for ten day.s. Jle now feeh' aac , 
ImAdng no trouble Avhatcver. This was first done in Decernltor, 

'S Max Einhorn. Dilatation of tlic .Stom.neh and Chr-mie D-nh-.n l'' hwl-.) ri.i.i. 
llliiiois .Med. Jour., June. 1010. 
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1909. January, 1910, P* demonstrated this first patient with 
duodenal feedings before the Clinieal Society of the German 
Hospital. 

Now I will give you a few points by which to determine whether 
the tube is in the stomaeh or duodenum. If you aspirate and find 
that the fluid comes Out quickly, looks watery, HCl present, Congo 
paper turns blue, dimethyl paper red, litmus paper red, then you 
know that it is in the stomach. If, on the contrary, you get only 
very little fluid, of neutral or alkaline reaction, and, yellow color, then 
you kiiow that you are in the duodenum. Sometimes a patient has 
no HCl in the gastric contents; how will you then know? There are 
two additional ways by which this may be determined: (1) by the 
way it is obtained, as shown by the extremely slow flow of the fluid, 
and (2) by giving the patient a colored liquid which he has not before 
had, either milk or raspberry syrup. Have the patient drink some 
milk and aspirate; if the milk is not obtained immediately after 
drinking it will be known that you are in the duodenum. To prove 
this still more conclusively, pull the tube up farther until you are 
in the stomach and then again aspirate, when you will obtain 
the milk that the patient has just swallowed. If the patient has 
had milk before the test, you can make use of raspberry syrup 
Instead as an indicator. This test is more positive than an .r-ray, 
but if desirable an a:-ray may also be made. 

How far can one go into the intestinal tract? I am grateful to 
Dr. McCaflerty for consenting to have me test this on him. Now 
that the principle of allowing the natural forces to push the bucket 
along is recognized as correct, obviously there is no limit to letting 
it go as far as it wishes. The deepest I have gone is about nine 
feet beyond the pylorus. The deeper the bucket goes down the 
more, of course, the difficulty of pulling it up increases. I have 
an a’-ray picture showing this (Fig. 4). We can undoubtedly 
enter still farther, only we must be careful that the tube does not 
curl up in the stomach. 

We now have a clear conception of this instrument, and the new 
field it opens, in which one can study the pylorus, duodenum, 
gall-bladder, liver, pancreas, etc. I do not doubt that our advance 
in the study of digestive disorders will be most important along 
these lines. 


Max Einhorn, Duodenal Alimentation, Med. Record, July IG, 1910. 
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tonsillar endamebiasis and thyroid disturbances. 

By J, S. Evans, M.D., Wm. S. IMiddleton, jM.D., 

iuorsox, 'W'iscoN'sr.v, 

AN'D 

Allen J. SxnTU, ]\I.D., 

nilLADELrillA. 

(From the Department of Clinical Medicine of the University of Wisconsin, nnd the 
Pathological Laboratories of the University of Pennsylvania.) 

A CONSIDERATION of the literature on the causation of endemic 
goitre emphasizes very strongly the wide diversity of theories on 
this subject. 'Ihe recent tendency has been leading away from 
the older chemical theories, and the idea of an infcctioirs nature 
of the causative agents has been advanced. Specifically among 
such investigators, hlcCarrison* and Farrant- have, in the last 
two years, outlined a groundwork for the future studies on the 
bacterial toxic origin of thyroid overgrovdli. jMcCarri.son in a 
study of endemic goitre in India determined that the stools of 
goitrous subjects contained an infective agent by his ability to 
reproduce the clinical picture of goitre in test animals through the 
ingestion of this material. Raw water, particularly that containing 
slime from wells, etc., was held to be infected because of the {iro- 
duction of goitre in men from a non-goitrous region when used by 
them. Boiling or filtering through a Berkefcld filter rendered the 
same water innocuous. He concluded from this evidence that 
a mineral substance is not the causative agent and that a bacterial 
origin is logical; and his results from the use of intestinal anti- 
septics add weight to the theory of an inte.stinal origin of the sup- 
posedly causative bacterial toxins. Farrant advanced tlic first 
definite evidence of a specific bacterial agent. In his earlier report, 
from his results of experimental inoculations and autopsies, he 
assigned various infections of the bod.v to three groups in their 
relation to the thyroid: (a) those having no effect, (//) those that 
induce clironic or colloid goitre, and (c) those that produce com- 
plete or acute hyperplasia. It is only in Farrant 's later work, liow- 
ever, that he proposes the theory and evidence of a mutant colon 
bacillus in the inte.stinal tract as an important factor in goitre 
production. The constant finding of this coliform bacillu< led him 
to the belief that its prolonged ingestion in contaniinated waters is 
a cause of cndcinic goitre through it.s pr<tduetion of a toxin which 
on absori)tion influences the tlivToid. 'J'hc suppurative .streptociH'ci 
and staphylococci, according to Farrant, fall into the group of m.,')- 

• LontJnn I„-inc.'!, .T.iminrj- IS. 2.'> nnd rdinino- 1015. 

' lliitbh Mi-d. Jmir., Ef bninrj’ '-’N H’M: ibid., July is, I'-'1 1. 
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thyrotoxic bacteria, but Micrococcus catarrhalis is given a high 
place in the production of thyroid-stimulating toxins. As bearing 
upon the body of the present paper it may be mentioned here that 
while the location of the infection concerned in the production of 
such toxins is not an essential feature, Farrant is inclined to believe 
that pyorrheal conditions play a more important part in nature 
than do tonsillar infections. 

Halstead,® in a reconsideration of the experimental side of the 
study of the relation of general and focal infections to thyroid en- 
largement, lays considerable emphasis upon infection being involved 
as a natural causative agent. Billings'* urges a relationship between 
tonsillar focal infections and thyroid enlargement. Beebe® has 
made the relationship between pathological conditions of the nose 
and throat and hyperthyroidism the subject of a recent paper, in 
which attention is called to the fact that 40 per cent, of hyper- 
thyroid patients in his experience give a history of repeated attacks 
of acute tonsillitis. He urges attention, likewise, to the care of 
upper respiratory conditions in the prevention of the subsequent 
development of hyperthyroidism. Norregard® reports an even 
higher grade of relationship, having uniformly found in a group 
of 35 thyroid cases some definitely infected lesion, usually in the 
tonsil. He refers to the anatomical relationship of the tonsils and 
thyroid in support of the suggested connection, and relates a com- 
plete recovery in one case after tonsillectomy, with improvement 
in other cases in which treatment was directed to similar conditions. 

The interesting fact of the occurrence of acute thyroid hyperplasia 
in infants in Brazil (in the disease known as opila^ao) through the 
local infestment of the gland by a protozoan parasite, Schizo- 
trypanosoma cnizi Chagas, which later proceeds into chronic goitre 
with cretinism if life persist, should be called to mind in the same 
general relation. It is true the recent work of Marine^ and of 
Cannon, Binger, and Fitz® do not sustain this belief in the infectious 
origin of goitre, but neither in full sense eliminates the possibility 
of its importance. Marine in his more recent work on goitre in brook 
trout, following up the work of himself and Lenhart on this subject, 
fails to sustain the belief in its infectious origin; but concludes 
that in fish goitre is a non-infectious, non-contagious, sympto- 
matic manifestation of a fault of nutrition, the exact biochemical 
nature of which is not known. In a series of feeding experiments 
a highly artificial diet of liver was apparently the major etiological 
factor, which could be corrected at once by the use of the whole 
sea fish as food. The kinetic theorj'^ of the causation of exophthalmic 

2 Amer. Jour. Med. Scr., January, 1914. 

•* Jour. Amcr. Med. Assn., September 12, 1914. ‘ Ibid., August 29, 1914^ 

' Ugeskrift for Laeger, Copenhagen, January 14, 1915, l.x.xvii. No. 2, p. 51-74; 
abst. Jour. Amer. Med. Assoc., Febru.arj’^ 27, 1915. 

■ Jour. Exper. Med., January, 1914. 

s Proc. Amcr. Physiol. Soc., Amcr. Jour. Physiol., March, 1915, p. -303. 
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goitre'' would seem to receive additional weiglit from the experi- 
ments of Cannon, Binger, and Fitz, who, working on the theory 
that repeated emotional disturbance may lower a high neuron 
threshold and thus give rise to far more stimulation than normally, 
fused the anterior root of the right phrenic nerve of a cat with the 
right cervical sympathetic cord. With regeneration even the ordi- 
nary stimulus of normal breathing would stir up a volley of impulses 
in the superior cervical sympathetic ganglion. In the period from 
hlay to October, in four of six cats surviving operation they noted 
in one cat an increase from the normal 165 pulse beats per minute 
to 222, in others diarrhea and falling out of the hair of the neck 
and back, generally an unusual extreme excitability, and in one 
exophthalmos. In a word, by e.xperimentally lowering a high neuron 
threshold in the sympathetic nervous sj-stem the typical picture of 
so-called exophthalmic goitre may be produced. From tli's study 
Jonnesco’s work in the removal of the superior cervical sx-mpathetic 
ganglion receives a degree of substantial support as an extreme 
surgical measure. 

If the older classification of goitre be narrowed by the exclusion 
therefrom of enlargements of the tluToid gland xvhich arc of neo- 
plastic nature and those dependent upon simple hyperemia, edema, 
hemorrhage, or upon suppurative changes, the remaining e.xamples 
may be grouped in two classes: the first characterized by more 
or less active hyperplastic features of a simple or combined type, 
the second including chronic sclerotic, calcific, and atrophic paren- 
chymatous changes as the main features (usually with accumula- 
tion of colloid in excess). While a relation between these two 
groups is by no means demonstrably clear, there are cases seen 
from time to time in which the sequence of early and progressive 


enlargement with symptoms of dysthyroidism into chronic enlarge- 
ments with sxTnptoms of hypoth.xToidism and xvith the type of 
histological changes of the chronic group is evident. It is theoretic- 
ally conceivable that every case of chronic goitre has been jircceded 
either by a frank stage of hyperplasia or by one of .such gradual 
and insidious tjT^c that its clinical recognition has not been realized. 
It is at least permissible in our present uncertainty to tentatively 
adopt such xdew as a working theory, and to hold that in searching 
for a cause or for the causes of goitre the greater chance of succc.-^ 
attends the close investigation of this supposedly constant imt 


that the probable multiple causes arc. uniform m all cases. J ncn. 
ar(‘ ca.'^cs I'lhc exophthalmic txqic) in whirdi thi; hyperplastn rr.n- 
cerns mainiv. and to a marked extent, the lining celh of the foliieies. 
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causing a moderate enlargement of the gland bulk, and a large 
occupation of the acinous spaces by the enlarged and multiplied cells 
at the expense of the ordinary colloid contents, and with changes in 
the appearance of this substance. On the other hand (parenchy- 
matous goitres) the hyperplasia may in other instances involve the 
development of new acini and the enlargement of the existing ones 
with no important change in the size and appearance of the lining 
cells and with a general increase of the ordinarily appearing colloid. 
This latter form suggests strongly a true hypertrophy of the gland, 
such as would be called forth by some increased demand for its 
usual and full function. Or, as a third type, the hyperplasia may 
concern itself more particularly with the inter glandular connective- 
tissue stroma, at times with and at other times without promi- 
nence of attendant vascular growth (leading into the fibrous and 
vascular goitres). In ordinary occurrences a given hyperplastic 
goitre maj^ present any one of these types in predominance, or 
combination may be met Avith in which the histological pictures 
may vary among themselves and perhaps vary in different fields of 
observation of the same specimen. 

If these variations are significant they argue best for the multi- 
plicity of specifically operating causes, suggesting, on the one hand 
the likelihood of such examples of apparently pure hypertrophy 
as are seen in parenchymatous goitre, a general hyperplasia called 
forth by some demand for increased thyroid function, and, on the 
other hand, of stimulation to special cellular growth of the paren- 
chyma (as in the exophthalmic type), of the connective-tissue frame- 
work (acute hyperplastic interstitial thyroiditis), or of the vessels 
(vascular goitres), by some selective agency operating directly upon 
these elements. 

That special functional activity may be called forth indirectly, 
particularly in experimental conditions, by nervous stimulation is 
by no means inconceivable; and such an interpretation the writers 
are disposed to raise in explanation of the results of Cannon, Binger, 
and Fitz above referred to. (Here, too, one may conceive of the 
influence of emotion and of excess of sympathetic stimulation by 
hyperactivity of the adrenal and other chromaffin tissues.) All 
of our evidence of the purposes of thyroid function in life would 
indicate that it serves multiple objects in the economy, so that in 
selecting its undoubted but relatively poorly understood antitoxic 
or detoxifying importance in illustration of the argument the 
field of this line of consideration is by no means exhausted. 
believe commonly that as an antitoxic organ the thyroid is efficient 
mainly through its iodothyrin secretion, probably largely by the 
iodin moiety of this molecule. One may well fancy, as has re- 
peatedly been suggested, that some toxic substance (its precise 
character and its origin, whether inorganic or orgaTiic, whether 
exogenous or endogenous, being immaterial for the immediate 
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purposes of argument) which has a strong affinity for iodin inav he 
constantly introduced into the economy from the ingested water 
or food or manufactured in the course of metabolism, ot generated 
by microbic agencies here or there in the body; that such sub- 
stance is, therefore, constantly robbing the economy of it.s iodin, 
and that in response the thjToid as the important iodin-sccreting 
organ is called into particular activity to acquire and secrete iodin 
to replace this loss. Here might well fall the cases of apparent 
dietary fault (as those of Marine), or if there be a chemical fault 
in the water of Jcropf-hnimien (a view almost abandoned), it mieht 
well operate along such line; and here, too, if infection be, as is"so 
frequently suggested, of importance one may be tempted to suspect 
that the toxins of the infection, irrespective of the site of the infec- 
tion (only holding the likelihood of its persistence and of the con- 
tinuity of to.xin formation), may align them.selves, having some 
special fixing ability of the iodin of the th}Toid secretion and corn- 
ing into contact with the latter either in the thyroid or in the 
general .system as the case may be. Ordinarily tlie result of such a 
scheme should be a simple lijqiertrophy, but there can be for the 
present, at least, little objection to the supposition that excessive 
demand might induce even the marked cellular hyperplasia of the 
e.xophthalmic type of goitre. 

If, on the other hand, we admit the possibility of .some selective 
stimulus to growth of one or other of the histological elements 
of the gland (notably, of course, the lining follicular cells), we at 
once should be disposed to attribute high prominence to agencies 
located in the gland or in such anatomical relation ns to easily and 
in concentration arrive in the gland. This opens at once the infec- 
tive possibilities and the local disturbances of surgical operation 
on the gland, recalling directly the possible involvement of the 
thyroid in opila^ao, the active cellular hyperplasia met in the 
remnants of the gland tissue when partial ablation of the thyroid 
is performed, and the variable hyperplasia met about foci of frank 
infection of the thyroid by suppurative bacteria. But there i.s m> 
quc.stion of the usual rule of failures to demonstrate any fvftc «f 
microdrgani.sms in the tissue of these hjqicrpla.stic thyroid.--', ami one 
is disposed, therefore, to ap])cal strongly to the irifluctice of toxins 
carried by as direct a route and in as concentrated quality as 
possible from extra-thyroid foci of infection to the gland. Here 
pjirticularly may be assigned the frequent coincidcnr-c of varioii-: 
infective lesions of the mouth (pyorrhea), the ton.sils, and the upper 
rcsiiiratorv tract; the close lymphatic relation of the u{)ptT part.-^ of 
the lateral lobes, as shown by Khrliardt.'’ with the .submaxillary and 
sublingual glands, being i)robably the route of admission of the 
supposed ti>xins to the organ, f^trf'ss has Ixrn laid more than omv 


:• [!■ ifr. r. J.iia. C.'.ir., iv-tt. 
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upon a relation between infections in the mouth and nose, and tlie 
writers present further evidence below of such relation; never- 
theless, it should be emphasized that this cannot be regarded as 
excluding infections elsewhere from a similar relation (provided 
the toxins from that infection be th 3 ’^roselective) . Nor do the 
writers in the least care to be interpreted as holding goitre to be 
invariably'' the result of infection or the effect of infective toxins. 
But as one ty'pe of agency, either bj'^ calling out special thyroid 
activity^ or by^ direct selective stimulation to hyperplasia, infec- 
tions or their toxins may perhap.s be regarded as a factor in 
goitre production; along with nervous influences, the poisons of 
faulty alimentation and metabolism, as well as other possible 
factors. So far as the type of infection is concerned we would 
believe with Farrant that microorganisms (and their toxins) are 
in some degree selective, some not influencing the thyroid at all, 
others calling forth parenchymatous cellular growth and multi- 
plication, still others inducing proliferation of the elements of the 
stroma, etc., and that in the matter of location no appropriate 
infection can be excluded; but the closer the focus and the more 
free and direct the mode of convection, the more pronounced and 
frank the effect is likely'' to be in the thyroid gland. 

Several y^ears ago some of us undertook a statistical study of 
endemic goitre in Wisconsin in connection with the work of the 
Medical Clinic in the University at Madison, with particular refer- 
ence to evidence of its development in relation to preceding or 
coexistent infectious affections of the nose and throat. 

Wisconsin’s situation in the glacier zone Avith its geographical 
position in the goitre belt furnishes a fertile field for the study' of 
endemic goitre. Some idea of the frequency of its occurrence can 
be gained from the following data obtained from the phy'sical exami- 
nations of men and AA'omen entering the University' of Wisconsin 
from 1910 to the fall of 1914 inclush'e: 

TABLE I. 


Total examined. ! Goitre. 

1 


.'l' 

1 

A’'ear.| 

Men. 

Women. 

Men. 

AVomen. 

No. 

Per cent. 

No. 

Per cent. 

1910 , 

S19 

512 

140 

17.1 

217 

42.3 

1911 ' 

772 

298 

120 

10.4 

130 

45.0 

1912 

1049 

427 

238 

22.8 

225 

52.8 

1913 

1315 

543 

424 

32.2 

247 

45.0 

1914 

1328 

5G9 

302 

27.2 

271 

47.0 


Dj'stliyroid'sm. 


Men. Women 


No. Per rent. .\o. Per cent. 


4 0 5 2 0 4 

7 0 9 4 1 3 

0 0.5 35 « 4 

4 0 3 l.S 3 3 

5 0 3 S 14 


Taking the examinations of 1914, the following table (Table II) 
outlines the relath'e frequency' of involvement of the different 
lobes of the thy'roid in men, together Avith the pathological changes 
in the nose and throat found associated AA’ith these thyroid dis- 
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turhances. Of the 1328 men examined, 362, or 27.2 per cent., liad 
thjToid involvement, and to this group the following figures pertain: 


TABLE 11. 




CasM. 

PcrcentaRC. 


Both lobes and isthmu.s 

109 

40.0 


Both lobe.s 

38 

10.4 

Simple goitre 

One lobe and isthmus . 

42 

11.0 

involvement 

Isthmus 

57 

15.7 


Riglit lobe 

34 

9.3 


Left lobe 

17 

4.0 

Dysthyroid 




involvement 

Both lobes and isthmus 

5 

1..3 


Total 

302 



Nasal 

80 

22.0 


Cryptic tonsils .... 

0 

1-0 \ ^2 
21.2/"'“^ 

Pathological 

Cryptic and nasal , 

77 

changes in 

Fibroid and hypertropbied 


no.se and mouth 

tonsils 

2.5 

0.9 


Nasal, fibroid, and hyper- 
trophied tonsils . 

140 

.38.0 


Without entering into a discu.ssion of the details of this table a 
glance will impress the very marked prevalence of anatomical morbid 
changes in the tonsils and nasal passages in the group, a total of 
over 90 per cent, of the goitrous individuals showing suclv defects. 
It should be ob.served that only those changes wliich are resultant 
from a single long-continued or repeated inflammatory attack 
in the nose and tlu-oat are here included; and without po.ssibility of 
histological classification the arrangement of the goitres has been 
simplified into two groups: those without .symptoms or signs of 
thyroid intoxication being classed as simple goitre.s, and those 
showing undoubted constitutional symptoms of disturbed thyroid 
secretion as dysthjToid types. 

The accumulated data of preceding years’ investigation afforded 
decided evidence of the actuality of a connection between the.se 
nasal and throat affections and the large occurrence of thyroid 
involvement. The recognition of the tonsils as a site of parasitism 
by endameba gingivalis (Gros), in the laboratories of the Uni- 
versities of Pennsylvania and Wisconsin raised the question of a 
passible connection of this organism with the thyroid enlargements 
in consonance with the evidence then attained of its importance in 
the etiology of pyorrhea and its probable importance in certain 
axamples of chronic tonsillitis, and in various systemic complica- 
tions, as arthritis, anemia, neuritis, etc.” 


“ Cf. Barrett, Dental Cosmos, Aufcu.stand Dcccrnl>er, 1014; Smltli, Dental Cosmos, 
SepleinTjer, 1014; Enss and Johns. New Orlean.» Med. and Sura. Jotir., Nnvernl>'-r, 
1914; Smith. Middleton, and Barrett, Jour. Arner. Med. Ar-n., Di-eemlK-r 14, 1014; 
Evan's and Middleton. Jour. Am. Med. A.-;’;!., J.-iiUjary .'iO, 1015 et al. 
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Two possibilities of etiological connection of these parasites with 
thyroid hyperplasia were considered: (a) direct extension of the 
protozoa from the mouth or nose or throat to the thyroid and 
parasitism of the organ by the amebae, and (b) the effect of toxins 
arising from the symbiosis of the amebae and their many bacterial 
associates upon the gland. The iSrst was a 'priori held as improb- 
able, because surely these organisms would long since have been 
detected in the course of histological study of early goitres. Never- 
theless, a number of at least comparatively early specimens of 
hyperplastic goitres were examined with this point in view, without 
in any instance recognizing amebiform cells in the tissue. With 
the belief, however, that the second of these possible connections 
might be correct, a plan of study was projected and pursued. 

The writers regret that, owing to the dominating thought of the 
importance of tonsillar involvement at first, this report fails to 
include pyorrhea as one of the sources of toxic substances sus- 
pected by them of being involved in thyroid complication of nose, 
mouth, and throat infections. This fault in reality, however, weakens 
only the statistics of coincidence and does not in any way militate 
against the force of the results reported. Moreover, in the future 
this may be easily, and probably with much profit, be corrected in 
certain work now in progress upon the general subject. Here, too, 
the -writers are anxious for clarity to urge that in suggesting end- 
amebiasis of these upper respiratory and mouth parts as one of a 
number of possible causes of thyroid hyperplasia they are not 
advancing these protozoa themselves as the specific producers of 
the toxins effective in producing the hyperplasia. If this were 
true there is no reason why everyone who is the host of these 
parasites (a high proportion of all adults) should not also be the 
'subject of thyroid enlargement. Our belief is, that the essential 
toxic factors are really the products of the bacteria associated with 
the amebie, and that these bacteria are the variants and the amebse 
are the constants in many varying infections of the mouth, tonsils, 
and the nasal passages and sinuses; that there is a symbiotic rela- 
tion between the protozoa and the bacteria, the amebre by proteo- 
lysis of various cells producing a pabulum of special value for the 
nutrition and growth of the bacteria, and the bacteria being con- 
stantly ingested and digested by the amebae; that as one particular 
form of bacteria is prominently present its toxin is liberated in 
prominent amount when the bacterial cells are thus digested; and 
that if that toxin has selective stimulative effect upon the thyroid 
elements, thjToid hyperplasia" will follow (as, following to Farrant, 
if there be a high proportion of Micrococcus catarrhalis present in 
the amebic lesion in the tonsils, for example, the toxin carried by 
lymphatic drainage into relation with the thyroid will stimulate 
the thyroid parenchymatous cells to growth and proliferation). 

In prosecution of the study a series of .34 of the above (Ta])le II) 

VOL. 151 , NO. 2 . — FEBHUAIiV, 1910 . 8 
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goitre subjects- M'itli chronic cryptic toiisiJiitis were selected for 
further examination. Material was aspirated from the pouting 
crypts with a glass pipette bent toward the end and drawn out to 
a smooth point, a rubber bulb being attached. This material was 
mounted on a warmed slide, mixed with warm normal saline solu- 
tion, covered, and examined immediately on the warm stage, 
illyriads of bacteria, spirilla, numerous granular leukocytes (pus 
cells), erj'throcj'tes and a few epithelial cells constitute the* ordinary 
findings. Jn 83 of the 34 ca.scs examined, endameba gingivalis 
(Gros) was found present.'- That in the cour.se of tliis study lo 
cases with chronic cryptic tonsillitis were also met with the same 
amebai in the contents of the tonsillar crypts, l)ut without thyroid 
enlargement is to our minds no indication, in the absence of knowl- 
edge of the bacterial associates witli the ame))a.' in each individual 
case, that in the first group the thyroid changes were independent 
of the endamebiasis. 

This group includes 25 individuals with simjdc goitre (11 women 
and 14 men) and 9 persons (5 women and 4 men) showing sym|>- 
toms of dysthyroidism. In order to obtain some degree of evidence 
of a relationship amounting to more than mere coincidence between 
the tonsillar foci of symbiotic infestment and the thyroid eliiuige.s. 
emetin hydrochloride was administered hypodermically to 23 of tlic.se 
34 individuals. This mode of approach is, of course, an cmj)iric one, 
and by no means ideal; but, as stated in a jirevibus report,'" * the 
application of a specific drug for the relief of a suj'tposedly sj)eeific 
infection is an acknowledged therapeutic princijde. The further 
ap])lication of this principle to the relief of remote condition.-^ com- 
plicating the original specific lesion is justified." The general data 
of the entire group, with a statement of the thyroid involvement, 
the details of emetin treatment of 23 of the ca.^c.s, and the re.suH.s of 
such treatment, are prc.scutcd in tabulated form for the sake of 
brevity in Table 111. 

The details of the admini.stration of emetin hydrochloride were 
quite variable, that is, although the subcutaneous or intramuscular 
route was comstantly u.sed, the do.sage and tlie number and the 
interval between the sorie.s of injections varied within ratlier wide 
limits. The period of ob.servation ranger) from two weeks to 
seven months. Ileexarninathm of the material from the tmisillar 
CTVjjt.s after the u.se of emetin was marie in but if) r>f tlic 2.5 ea.-e-- 
Of the.^e, in 13 reexamination .diower) a disappearanee of the end- 
amelue, a result in general conformity with tlie rlisapjiearaiae of 
tonsillar enduinehie previously noted by us" on the admtru-fr.i- 


o Sevrii mop' en-'fs of rryptii' Ion«i!Iifi» with ttiyrniU iiivoSM ini-ot i s^i- 
i mbtoiM- in tin- rryiaal cotifcot*. LritiKitit: tj.o loin! no to td r.o. < 

•11 cx.-tmlnrU. ,,, , , ifti- 

Ev:m:> r.w! .tour. Ann r. .M»U- ...nmtiry ..O. l .U.o 
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tion of cmetin in certain arthritides complicating tonsillar cnd- 
ainebiasis. IVenty-two of the 23 treated have been under general 
observation since the beginning of treatment. Of these, IS have 
shown a reduction in the circumference of the neck averaging 
about three-fourths of an inch (greatest reduction in Case S, exoph- 
thalmic goitre, one and five-eighths inches; no reduction appreciated 
in 4 cases; in no case was there enlargement). Such changes in 
size of a goitre form, it is true, but a crude measurement of the 
influence of treatment; but the absence of fluctuations approaching 
or above their untreated state is to our minds more than of passing 
interest, riuctuations are quite common among untreated cases, 
anrl fluctuations were met by us in 3 cases of goitre with acute upper 
respiratory infections under treatment in the group now under 
discussion, but in none was there any close approach to the con- 
dition existant before treatment. The measiwements were made 
from a constant point just above the seventh cervical vertebra 
posteriorly around the neck over the most prominent point of the 
goitre mass anteriorly, in order to avoid error in the individual 
case. Seven of the 9 cases of dysthyroidism of the general group 
were included among the 23 cases treated with emetin, and showed 
varying degrees of improvement in their sjTnptoms (in no case was 
there advance noted in the severity of the usual symptoms; in 
several the symptoms almost or quite disappeared under treatment, 
and have remained so). While precaution was constant to prevent 
psychic influence, this factor cannot be excluded in 3 of the cases, 
in fact, in no case was reference made to the real object of treatment 
cxcc])t as an effort to clear up a tonsillar condition; the measure- 
ments of the neck and the changes in the size of the same were, 
with but few exceptions, treated as mere incidents. 

In analysis of these results, which show primarily an extremely 
high ])roportion of positive finding of endameba^ in the tonsillar 
crypts in goitre subjects having, as is very frequently the case, 
chronic hypertrophic tonsillitis, and seeondarih’ the frequent 
coincidence under treatment with emetin hydrochloride of (a) 
disapi)earance of the amebic para.sites (with amelioration of the 
tonsillitis) and of (h) reduction in the size of the goitre and imjwove- 
nicnt in, or clisapjtearance of, nervous and circulatory .‘symptoms of 
(ly.sthyroidism, brief attention should be further directed, perhai».s, 
to the que.stion of reduction in the goitre mass. The po.ssibility of 
reduction to any degree nutsl depend in the individual ca.se upon the 
nature of the goitre. It could scarcely be expected in old fibroid or 
calcified goitrc.s or in cystic goitres that the same d(;grce of dimimi- 
tioji in size could be attained (if any) ns in goitres of recent enlarge- 
ment elo.-ely conneete<l with functionating e.vce.s.'S. In the latter the 
rejiutvid of ati exciting focus of toxin formation should be far more 
eireeiive than in the former where permanent organic changes have 
be< n e.-itabli'iied; anil in a genend w.ay the above tabulated ra'-rilts 



EA'ANS, JIIDDLETON, SINIITH: TONSILLAE ENDA]^IEBIASIS 221 

indicate this in the more marked improvement met in the exophthal- 
mic cases (as well in dysthyroidic symptoms as in the proportionate 
reduction in the goitre mass). From time to time, too, the question 
whether emetin does not possess a vasoconstricting action arises. 
Were this true it might be thought that reduction in the size 
of the goitre may, in part at least, be due to this factor. The 
rather ill-defined work of hluriel'^ reported early this year on the 
action of emetin constitutes the only assertion of such vasocon- 
stricting influence of the drug as far as our present knowledge 
extends. Sollman,i® on the other hand, attributes to the remedy 
a vasomotor paralyzing action, with fall of blood-pressure, in 
experimental animals; and all of the individuals in the present 
group whose blood-pressure has been followed (8) showed a very 
decided fall in both systolic and diastolic pressures. Studies now 
in course of completion at the University of Wisconsin on the 
vasomotor action of emetin hydrochloride under Dr. A. S. Loven- 
hart would indicate that the primary effect of the drug in test 
animals is a very transient vasoconstriction, succeeded by a definite 
dilatation of the vessels. Further studies with the plethysmograph 
on the effect of emetin hydrochloride on isolated organs are under 
way. From such data it would seem highly improbable that the 
reduction in the size of the goitres under observation by us could 
have resulted from a vasomotor influence of the remedy. Moreover, 
the uniformly maintained reduction over a number of months 
rather argues against so transient a matter as vascular constriction 
from vasomotor influence. We would prefer to believe, as above 
suggested, that the reduction noted in the goitre mass, as well as the 
amelioration of the dysthyroidic symptoms, is the result of the 
removal by emetin of the amebse demonstrated in the tonsillar 
crypts in these cases, this resulting in a breaking of an important 
symbiotic chain of endamebse and thyrotoxic bacteria, and removing 
thereby from these foci the active elaboration of the directly influen- 
tial toxins. That absolute proof of this relationship is lacking we 
freely acknowledge, but believe there is more than mere suggesti\’c 
value in the following conclusions which can be offered from the 
above. 

Conclusions. 1. Tonsillar lesions of an infective cryptic 
character were found in 22.8 per cent.; and nasal together with 
tonsillar lesions existed in 90 per cent, of 362 goitrous individuals 
examined from this stand-point. 

2. In typically diseased tonsils, out of 34 cases examined micro- 
scopically, 97 per cent, were found to harbor endameba gingivalis 
(Gros) in the tonsillar crypts. 

3. Of 16 individuals of this group who after treatment by mean.s 
of emetin hydrochloride were reexamined, 13, or 81 per cent., were 
shown to no longer have endamebac in the cryptal content.^. 

“ Clinical Med., February 1, 1915. 

>5 Text-book of EharmacoloEy, cd. 1900, p. 309. 
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4. Ill 23 iiuHvidiials to whom emetin was administered a reduc- 
tion in the Indk of the goitre was apprecialile in IS individuals; and 
of 7 dysthyroid cases included in this group of treated cases 0 were 
benefited in degrees varying from slight amelioration to apparent 
cure. 

0 . Inability to demonstrate endamclue in the thyroid gland 
renders improbable any direct causal relation of the amebic infest- 
ment of the tonsils per w upon the development of thyroid dis- 
turbances. 

G. However, the improvement, morphologically and symptomat- 
ically. in the treated cases leaves little doubt, after ruling out a 
vasomotor influence from the emetin employed, as to an indirect 
relationship. -A symbiosis of endamebie with appropriate bacteria, 
leading to the elaboration and absorption into the thyroid of selective 
thyrotoxic poisons, is at least conceivable in e.xplanation of such 
relation. 

7. In no sense do the writers care to be understood as advancing 
hereby an exclusive explanation for all goitres; other types and other 
locations of infections capable of producing thyrotoxic toxins, per- 
haiis, too, toxic substances having a .similar influence but derived 
from metabolic or alimentary fault, or even entering the body from 
without, are all of possible iuflucnee; nor is the influence of .sym- 
pathetic stimulation, however accomplished, to be overlooked. 
The writers are unable to follow, moreover, in any of these lines of 
thought, into any satisfactory explanation of the known oecur- 
rence of belts of endemic goitre along certain well-defined glacier 
drifts. 

We desire to express our a])prceiation to Doctor U. II. .Jackson, 
of Madison, for gross specimen of goitre and to Doctors Van Valzah, 
Uinkor, and IMorris, of the clinical .'■taff of the University of Wis- 
consin. for kind eoojieration in this .study. 


PATHOGNOMONIC ALTERATIONS OF THE CEREBROSPINAL 
FLUID IN SYPHILIS OF THE NERVOUS SYSTEM.' 

By .Ioseim! (’oj.i.i.N.s, M.D., 

T<i Tirr. nkw yohk. 

Tin: ei-rebrosjunal fluid of healthy individuals has a fairly <-onstant 
constitution, .\lthough w<- do not know its origin or its functions, 
we know that it is subject to alteration of constitution in many 
disca'^es. and c-peeially in diseases of the central nervous sy.-'tem. 
Much .'•tiidy hits been made to determine tlic specificity of such 

> l!‘ c! ti>'* M'.'iUii; of til- A'-'-riti-n cf ,\ijn ri-uri W;i“!iiti;:0>ti. 

It. Mny. 1','!:.. 
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alteration — that is, whether there occur pathognomonic alterations 
of the cerebrospinal fluid. . It need not necessarily show abnormality 
in any disease. It is usually altered in disease of the central ner- 
vous system, caused by pathogenic organisms (Diplococcus intra- 
cellularis, tubercle bacillus, poliomyelitis organism, Treponema 
pallida, etc.). It is most constantly altered in syphilitic diseases 
of the central nervous system. In the majority of such dis- 
eases, it is altered in a characteristic way, and in some the alter- 
ation is so constant and unvarying that it may be considered 
pathognomonic. When the syphilitic disease of the central nervous 
.system is predominantly of the meninges and bloodvessels, that is, 
when the brunt of the lesion is borne by the connective-tissue 
structures, the change in the cerebrospinal fluid is subject to wide 
variation, depending upon the intensity of the infection, the rapidity 
and extent of the pathological process, and upon the indi\'idual 
(vital resistance) . 

Meningeal Syphilis, Cerebrospinal Syphilis. When the 
pathological process is confined largely to the meninges, the eircum- 
vascular spaces, and the bloodvessels the most conspicuous alter- 
ation in the cerebrospinal fluid in addition to the positii'e \^’asser- 
mann reaction is an increase of the cellular elements of the fluid 
and particularly an increase of the mononuclear cells. If this 
increase amounts to 100 or more the cubic millimeter, and the 
polynuclear variety of cells are above 10 per cent., it may be 
assumed with much confidence that the .syphilitic process is pre- 
dominantly meningeal, it matters not what the clinical display 
is. If the fluid with these characteristics. does not reduce P^hling’s 
solution and shows no excess of globulin the assumption is e\’cn 
more certain. Furthermore, it is likely that such cases will 
yield promptly to appropriate treatment, inasmuch as the patho- 
logical alteration in the cerebrospinal fluid can be quickly brought, 
approximately, to a normal state. Of a large number of cases to 
bear out these statements I quote two: 

Case I. — Female, thirty-eight years old; married. There is no 
history of syphilitic infection; she has borne three children and 
four miscarriages. Complaint: breaking pains in arms and legs, 
headache, insomnia, nausea, occasional vomiting, indigestion, 
constipation. Duration of symptoms, eighteen months. Has 
been constantly under treatment for dyspepsia. 

Physical, Signs. Liveliness of the tendon-jerk; tremor of the 
outstretched fingers and of the lips. 


Serum, Wassormann .... 
Cerebrospinal fluid, Wnsserjnaiiii 
Cells (ISO polynuclear.s) . 

Globulin 

Fehling’s 


,‘^cpt. 2, 

Sopt III, 

Nov. -0. 

1912. 

1912. 

1912. 

+ 

+ 

— 

+ 

+ 

— 

14SO 

140 

5 

+ 

+ 

~ 

+ 

+ 

■r 
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Case IT. — I\ralc, aged twenty-six years; unmarried; hecaine 
infected with syphilis one month before he consulted me for the 
relief of hcadaclic, spasm of the left side of the face and left upper 
extremity, lethargy, stuporousness, dysarthria, and anarthria. The 
evolution of these symptoms occurred in three months. Physical 
examination was negative, save for a slight paresis of the motor 
branch of the right fifth and of the seventh cranial nerves. Labora- 
tory examinations. 



Oct, 7. 

Oct. 20. 

Oct. 31, 

Dec. 9, 

Dec. 22. 

M;ir. 17, 

June «■>. 


1913. 

1913. 

1913. 

1913. 

1013. 

1014. 

lOM. 

Serum, Was-sermann 

+ + 

U- 

— 

+ 


— 

— 

Cerebrospinal fluid, 
Wassermann . 

+ 

+ 

+ 





Cells (12 polymor- 
plionuclcars) . 

533 

171 

70 

34 

IG 

12 

5 

Globulin 

+ 


— 

+ 

— 

— 

— 

FohlinR's. 


+ 

+ 

4* 

-f 

-r 

4“ 


He received nine intravenous injections of salvarsan within two 
months and was then given salicylate of mercury hypodermically. 

The Serology of One Hundred and Seventeen Consecutive 
Cases of Cerebrospinal Syphilis. Examination of the blood 
scrum of patients with that form of syphilis of the nervous system 
in which the brunt of the lesion is borne by the connective tissues 
of the central nervous system, shows that the Wassermnnn reaction 
in the blood serum is positive in 8S out of the 117 cases; the ccrcbro 
sjiinal fluid AYasserraann is positive in 33 cases; and there is an 
(j.xccss of globulin in 40 cases. The cases were distributed as follows; 


Scrum 

(Wikwrm.'inn). 

Corcbrospinnl Ouiil 
(\Vn.vcrmnnn). 


Globulin C!HC3. 

4" 

4- 

4- 

.... 23 

4“ 

4- 

— 

. . . . 0 

— 

4 - 

4- 

.... 3 

" 

4* 


.... 1 

4- 

— 


.... 40 

4 , 

— 

4- 

.... 13 


— 

4 . 

. ... * 




.... 18 


]’orty-.^ix of the 117 show a jiositive Wassermann in the .«crum 
and a negative cerebrosiiinal fluid with a normal cell count. 

In 23 of the.se cases no cells were found, in 10 not over ten cells, 
in 4 not over twenty cells, while 2 cases had a cell count between 
twenty and thirty cells. 

The next largest group of cases — namely, 23 — is that in which 
the serology is positive throughout atul in which there is either 
a moderate or a marked jdeocytosis; 11 of the.-^e 23 cases had a 
e<dl count of more than one hundred, while it ranged between ten 
and eighty cells in 12 ca.se.s; 2 of the.'e ca'^es showed the largest 
(•(41 coujit obtaincil in any of the ca.-e^. namely, I.'<'^2 and Hi'lH 
respectively. 
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In IS of the total of 117 cases the serology was negati^^e through- 
out. In 5 of these cases there were no cells: in S between ten and 
twenty cells, and in the remaining 5 the cell count ranged between 
thirty and one hundred and fifty. In 13 of the total number of 
cases the serum Wassermann and the globulin were positii'e, 
while the Wassermann in the cerebrospinal fluid was negative. 
In this group of cases a moderate pleocytosis is the rule: 1 case 
had no cells, 3 not over ten, 2 not over twenty, 3 not over thirty, 
2 between thirty and fifty, while 2 cases have over one hundred 
and two hundred cells respectively. 

In 7 cases positive globulin was the only positive serological 
finding; while in this group the cell count ranged between ten and 
fifty cells, there was 1 case which showed over two hundred cells. 
In 6 cases both the serum Wassermann and that of the cerebro- 
spinal fluid was positive, while the globulin test was negative. 
Only 1 of these cases had more than ten cells. In 3 cases the serum 
Wassermann was negative, while that of the cerebrospinal fluid 
and the globulin was positive; 1 of these cases had not more 
than ten and 2 not more than thirty cells. In 1 case only was the 
Wassermann of the cerebrospinal fluid the only positive feature 
of the serology. The cell count was not over fifty. 

The Cerebrospinal Fluid in Tabes. The cerebrospinal fluid 
taken from individuals whose brain and spinal cord displaj' the 
reactions to the Treponema pallida that are known as general 
paresis and tabes is characteristically altered in from 60 to 75 
per cent, of them. 

The typical serological picture of tabes is: serum, Wassermann, 
cerebrospinal fluid, Wassermann, -}-; cells, 20 to 100; globulin, 
b (usually — ); Fehling’s, -f . 

Increase of lymphocytes is the most constant alteration of the 
cerebrospinal fluid of individuals with tabes. In .200 consecutive 
cases, 154 had cellular abnormality of the fluid. In 30 instances the 
number of cells to the cubic millimeter of fluid Avas under five, and 
in 16 of these there were no cells. Of the 154 cases there were 23 
which had upward of one hundred cells to the cubic millimeter. 
Such cases we are accustomed to designate h^'perlymphocytic tabes, 
and Ave haAm learned that they are more amenable to treatment 
than the hj^polymphocytic Amrieties. Polynuclear elements in the 
spinal fluid of this A'^ariety of tabes is the exception, not the rule. 
The highest count in any patient of the tAAn hundred consecutive 
cases AA'as 592. There Avere 50 instances in AA'hich the count A\ as 
about sixty and 122 instances in A\diich it Avas about tAventy-five.^ 

Wc have ncA'cr obsei'A-ed a case of hyperlymplioc.A tic tabes A\ ith 
one thousand cells to the cubic millimeter in the spinal fluid. 4 he 
extreme limit of the pleocytosis obserA’ed is aauII AA’itlun lour hundred 
cells per cubic millimeter. The presence of jjolynuclear elements 
in the spinal fluid of this Amricty of tabes is rather the exception 
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than the rule. 'Whenever found this piienomena is to be considered 
of favorable prognosis. It must be emphasized at this junction 
that the irritation is responsible for the plcoeytosis, vhercas the 
spirocliete ja’r sc is responsible for the positive Wassermann reaction. 
The one may be removed without in the least influencing the latter, 
so that we may therapeutically succeed in doing away with most, 
if not all, of the pleocytosis, leaving behind a Wassermann reaction 
which cannot be influenced under any circumstances. Such a case 
is the following in this communication. 

So-CALLF-D Wasseumann-faST Cases. A gentleman, aged 
forty-seven years, recalled when his recollection was refreshed, 
that when a youth he had preputial ulceration of some sort to 
which he gave no attention. Four months before consulting mo 
he experienced a sensation of heaviness in the feet and legs and 
occasional .shooting pains. His complaint when I saw him was: 
weakness of the legs and some awkardne.ss in his walking: cushion 
sensation under the balls of the feet, numbness in the jicroneal 
region; occasional imjierative dc.sire to urinate. His physical signs 
were ty])ical of tabes: serum, Wassermann, -+•; cerebrospinal fluid, 
Wassermann, -f; cells, 9S; globulin, — ; Fchling’s, -f. 

From October, IfllO, he received 18 injections of salvarsan, 2-1 
injections of ncosalvarsan, .5 injections of salvausanizcd serum, and 
4(i injections of salicylate of mercury. 

The scrum Wassermann tc.st made once a month remained positive 
U]) to May 20, lOlb, when it was found negative for the first time and 
the cerebrospinal fluid was likewise entirely negative. His .sym])- 
toms at this time jiractically disappeared and lie was discharging 
the obligations of an exacting profe.ssional <hity, that of a general 
practitioner of medicine. On August 7, 191 o, the serum Wassermann 
was again -f-. 

Out of the 290 cases there Avere 7 instances in Avhich it was iin- 
])ossil)lc to make the serum negative despite the most protracted 
administration of anti.syphilitics. 

One of the most extraordinary and inexplicable occurrences 
is the liehavior of the cells in the cerebrospinal fluid in certain 
cases of tubes in active treatment. In several instances (the per- 
centage of cases is not yet ready to report) the cells of the eerebni- 
spinai fluid increase wliiic the jiatient is liaving very active anti- 
syphilitic treatment. I publish the serological card of one iiaticnl 
to illustrate this; 


>''rurn I’uitl 

M:U' a, I'.u.'* . - -t- -t- 1 

Min- er. i!u.'. . . - I- 

.IiiU' S. I'.u.'. . . -i- -F a 

\ui;, le, . s- - a 

(lot. IS. un.'; , . - ♦- -It 

N'.V- II. • . •! - 1! 

.Niiv'. 1!“I.'> . . -F -r c. 

Pr-,-. S. n>L' . . -r -f - am 


.i. 
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In the interval tliat elapsed between the first day given abo\^e 
and tlie last, he received eight intravenous treatments of salvarsan, 
three intraspinous treatments of mercury, and eighteen intra- 
muscular injections of mercury salicylate. 

Clinically the patient made very striking improvement; from being 
absolutely bedridden, he was able to get about the hospital without 
other aid than that of a stick, and the pains, of which he previous!}' 
complained bitterly, had practically disappeared. 

The cerebrospinal fluid taken from individuals who have tabes 
reduce Fehling’s solution in nearly every instance. In 12 cases only 
out of 200 consecutive cases did it fail to do so. 

The globulin of the cerebrospinal fluid is increased in nearly 50 
per cent, of the cases. So far I have not been able to associate the 
increase of globulin with any definite clinical type of tabes. 

When studying the blood serum and cerebrospinal fluid of patients 
who have disease flowing from syphilis it is of the greatest impor- 
tance to determine whether the patient has recently taken treatment 
that is known to deter the Wassermann reaction. I have gone 
through the histories of my cases with much care to determine 
this; 41 of , the 63 cases whose serum gave a negative reaction had 
received mercury or salvarsan before coming under m}' observation; 
22 of them had not. 

Of the 27 patients whose Wassermann reaction of the cerebro- 
spinal fluid was negative, 17 had received antis}'philitic treatment. 

Tabes and Knowledge of Syphilitic Infection. A stud}’ of 
these 200 cases of tabes throws interesting light on the incidence 
of tabes. The accompanying table sets this forth: 


Males HD 

Females 39 

200 

History of infection— hard chancre .... lOS 

Soft chancre . 13 

Gonorrhea 20 

Ml 

Denied 59 

200 

Treatment at the time of infection .... 107 

No treatment .93 

200 

Treatment later 102 

No treatment later 9.S 

200 


The Serology of General Paresis. In 70 consecutive patients 
afflicted with general paresis, the majorit}' of them in the early 
stage of the disease, and 58 of which were males and 12 females, 
the Wassermann reaction of the serum was positive in 47 instances, 
negative in 1 7, and refused or not recorded in 6. 

The Wassermann reaction of the cerebrospinal fluid was ])ositi\'e 
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ill 53 instances, negative in 7 instances, and refused or not recorded 
in 10 instances. 

Tile ecrelirospinal fluid sliowed an increase of the cellular elements 
beyond the normal in 52 instances, no increase in 9, and no record 
in 9. The highest cell count of any case ivas two hundred and 
sei-enty. There ivere 9 instances in whicli tlie pleocj-tosis ivas above 
one hundred and 16 instances in wliich it was above fifty. The 
average cell count was fiftj’-eight, though the majority of instances 
showed a ]jleocji;osis of from tliirty to fifty. 

The globulin of the cerebrospinal fluid was increased in 45 
instances, not increased in 15, and no record in 10. 

The characteristic precipitation of colloidal gold occurred in 97 
per cent, of the cases of paresis. It will be recalled that Szygmondi 
suggested tlie use of colloidal metals to determine tlie quality of 
protein substances, and Lange attempted to determine tlie nature 
of the protein substance in tlie cerebrospinal fluid by an elaborate 
series of e.xperiments witli colloidal gold. It is not apparent, how- 
ever, in the work of Lange tliat he came to any definite eonclusion 
concerning the nature of the protein in tlie spinal fluid. The pre- 
cijiitation that he obtained with the use of colloidal gold suggested 
to him that it would be of great value in detecting syphilis. lYc 
were unable to corroborate the claim tliat colloidal gold, used after 
tlie manner described by Lange, is to be depended upon as a deteetor 
of syjihilis in general, but it is the most reliable and unvarying 
])henomcnon of general paresis. 

The Ei'FECT OI' TrEAT.MEXT UPOX the ALTERA^'IOX OF THE 
CEREBROSPIXAL Flijid IX Paresis. It goes without saying that 
the denial of syphilitic infection on the part of the patient who 
has general paresis has very little weight. In this series of cases it 
was admitted in 29 cases, denied in 25, and nothing known of such 
an occurrence in 13. 

The results of treatment may be summarized in a sentence; 
although the con.stitution of the cerebrospinal fluid is modified in 
many instances by the administration of salvarsaii and mercury, 
it was never made normal. 

CoXCLTJSTO.VR. Ccrchrospilial si/pliilis (lesion predominantly of 
the meninges, bloodvessels). TJic blood .scrum gives a positive 
reaction {if the patient has not been subjected to antisyphilitic 
treatment) in about 75 per cent, of the cases. 

The cerebrospinal fluid, on tlie other hand, gives a jiositivc 
Wassermann reaction in only about 30 per cent. 

'riie most constant alteration is jileocytosis. It occurs in iipwartl 
of 80 per cent, of the cases. In the vast majority of in.staiiccs tlie 
cell count is less than 100 to the cubic millimeter, though it may he 
more than 2('00. .\lthougli treatment (.«alvar,sun, mercury) usually 
reduces the nuinlier of cells, it does not always flo .so. Oc.'eu'ion- 
aliv the jdcoeyto.-is incren.^^ed within forty-eight iiours after treat- 



HAJVIftlAN: SPONTANEOUS PNEUMOTHORAX 229 

meiit. The predominating cell is the mononuclear, but the higher 
the cell count the greater the admixture of polynuclear elements. 

The globulin content of the fluid is increased in about 45 per cent, 
of tlie cases. 

The fluid of patients with cerebrospinal syphilis reduces Fehling’s 
solution in about 95 per cent, of the cases, but this has practically 
no diagnostic value, as the fluid taken from patients who have 
any organic nervous disease does the same thing. When a fluid 
does not reduce Fehling’s it will be usually found to contain a 
large proportion of polynuclear cells. 

Tabes. Lymphocytosis is the most constant alteration of the 
spinal fluid (75 per cent.). The number of Lymphocytes in some 
instances suddenly increases while the patient is under active 
treatment. 

The next most constant alteration is a + Wassermann (73 per 
cent.). The globulin is increased in 50 per cent, of the cases. 

General Paresis. The cerebrospinal fluid gives a + reaction in 
SO to 85 per cent, of the cases; an increase of the cellular elements 
in practically the same percentage and globulin increase in about 
65 per cent. 

The colloidal gold test is positive in 97 per cent, of the cases. 


SPONTANEOUS PNEUMOTHORAX. 

By Louis Hamman, M.D., 

■ BALTIMORE, MABTLANB. 

Pneumothorax is always secondary to disease of the lungs or of 
the ehest wall, and therefore is a complication and never a primary 
condition. As a rule the disease to which it is secondary is obvious, 
but occasionally the pneumothorax dominates the clinical picture 
and the primary condition is obscure and in a measure unimportant. 
Pneumothorax occurring when the lungs are relatively healthy may 
cause such trivial symptoms as to be entirely imsuspected and its 
presence be revealed in the course of a routine examination. 
Although the physical signs of pneumothorax are straightforward 
enough, still if one is off guard they may be overlooked or misin- 
terpreted. 

My own experience with pneumothorax, until I made the obser- 
vations herein recorded, had been gained by encountering it in 
cases with gross and obvious pulmonary disease or after injury 
to the chest wall. In these instances the symptoms were marked 
and the physical signs, though interesting, still were quite clear 
and direct in their significance. I was unprepared, therefore, for 
the following observation, which aroused a keen interest: 
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Case I. — A young man during a cold haft sudden 2min in the right 
side. A few days later, December 2, 1909, c.ramination rcrcals a 
complete right pneumothorax. Uncreniful recovery in six urchs. 
On November 4, 1910, after lifting a weight, pain in the left side. 
Examination reveals complete left pneumothorax. Unereniful recovery 
in four weeks, llecurrencc of left pneumothorax on December 24, 
1910. In October, 1913, cough, sputum, .signs of tuberculous infdtra- 
iion in both upper lobes; tubercle bacilli in sinitum. 

Dispensary No. 5074. A. G., white male, aged twenty-two years, 
elevator constructor, came to the Pl)ipps Di.spensary of the Johns 
Hopkins Hospital on November 12, 1909, complaining of cough and 
pain in the lower right side. His father had been killed in an acci- 
dent, his mother, was living and well. He had four brothers and 
one sister all living and well; no history of tuberculosis in the family. 

Patient had always been a healthy man and had had no serious 
illness since childhood. He had been a hard worker, smoked 
moderately, and did not abuse alcohol. He had had a cough for 
two years, dating his illness from a cold which lie had contracted 
at that time. He had never had any constitutional symptoms. 
A few weeks before coming to the hospital he had contracted a fresh 
cold, and since then his cough had been worse, and he had had some 
pain in the right side. His average weight had been 12.3 pounds. 
On admission the temperature was 9S.2°; pulse 72; respirations 22; 
weight, 1301. pounds; height, 5 feet o-J inches. The note of the 
e.\amination on admission is as follows: 

Patient is a well-nourished man of healthy nppcnruncc; his skin is 
rather pale, hut the mucous membranes are good color. Tongue is 
.slightly coated; teeth are in had condition and there is definite 
pyorrhea. The mucous membranes of the throat are reddened 
and the left tonsil somewhat enlarged. The cervical glands arc 
palpable, but are not particularly enlarged. There is no general 
glandular enlargement. The chc.st is well formed, right clavicle a 
little more prominent than the left; movement somewhat restricted 
over the right side. Tactile fremitus well felt on both sides, 
more marked on the right than on the left. The percu.ssion note 
is a little impaired above and below the right clavicle and in the 
supraspinous fossa and at the c.vtreme base. A few fine rales 
and an occasional medium moist rale heard over the area of im- 
pairment. Heart: the point of maximum impulse is in the fifth 
interspace, inside the nipple line; .sounds are clear, .-\bdominal 
examination .shows nothing noteworthy. 

December 4, 1909. P.-iticnt fell well until the jifteritofm of 
November 28, when upon stooping over he suddenly experienced a 
>har}) i)ain in the right side, followed by .shf)rtne.s.s of breath The 
shortness of breath was not urgent, hut he could tint w.-ilk ;i block 
without .stopjiing to catch his bre.-ith. .8inee then he has had pain 
in the side cuii.stantly and is unahfc {o fie on his huck or on the right 
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side on account of the pain. The shortness of breath has continued 
but occurs only upon exertion. 

December 2. It was noticed that the breath sounds were absent 
over the right side, hut the examination on that date was incom- 
plete and the true condition was not made out. 

Examination . — The patient is perfectly comfortable and walks 
about the dispensary without the least sign of distress. Pulse 
90, respirations 20. The chest well formed and fairly symmetrical ; 
both clavicles are prominent, the right perhaps a little more so 
than the left; movement about equal on the two sides, a little less 
on the right, but the difference is not striking. Fremitus is better 
felt over the upper right back than on the left side, but elsev'here, 
though felt, is distinctly diminished as compared with the left. 
The percussion note is a little impaired above and below the right 
clavicle and in the interscapular area. Over the lower front, and 
particularly below the angle of the scapula, the note has a distinct 
hyperresonant quality. On the left the lower border of the lung, 
in the midaxillary line, gives an excursion of 6 cm. on deep inspira- 
tion. On the right the lower border of resonance extends to the 
level reached by the lung on the left on full inspiration, and this 
point shows no respiratory variation. When the patient lies down 
the hyperresonant quality of the percussion note over the front 
is still more marked than when he sits up. On auscultation the 
striking feature is the suppression of the breath sounds. They 
are everywhere audible, but very distant and faint. The voice 
sounds are somewhat diminished in intensity, but show no altera- 
tion in quality. The point of maximum impulse is in the sixth 
interspace outside the mammillary line, and there is no cardiac 
dulness to the right of the sternum; heart sounds are clear. The 
roentgenogram shows a complete right-sided pneumothorax, with 
marked dislocation of the mediastinum. The . tuberculin tests — 
1 per cent, and 5 per cent. — conjunctival, and cutaneous tests are 
all negative; the sputum shows no tubercle bacilli. 

December 14. Patient has been feeling much better; he has no 
pain now and can lie with comfort on the right side. Pie walks with 
little discomfort; he has a little cough and expectoration. Examina- 
tion shows the point of maximum impulse to be distinctly farther to 
the right, in the sixth interspace, just inside the mammillary line, 8 
cm. from the median line. The percussion note isnotsohyperrcsonant 
as before; indeed, there is little difference in the note on the two 
sides. Fremitus is almost as well felt on the right as on the left 
side. The lower border of the right lung moves 3 cm. on deej) 
inspiration in the midaxillary line. The breath sounds, thougli 
distant, are better heard than on the previous examination, Tlie 
whispered voice sounds have a distant bronchial quality. The 
deep inspiration following cough is accompanied by numerous 
fine moist rales heard over the whole front. Roentgenogram 
shows that the right lung is beginning to expand. 
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December 31. Patient now feels well and is anxious to return 
to work. He has taken his temperature regularly during the past 
month, and it has never been over 99°. His pulse has been around 
90. He still has a little pain in the chest when he stoops over. 
Examination now shows the percussion note to be resonant over the 
right side, with a little impairment above and below the clavicle 
and in the upper interscapular area. Breath sounds are vesicular 
and distinctly heard over the whole side, although not as loud as 
on the left. A few coarse, moist rales are heard on deep inspiration. 
The lower border of the lung moves G cm. on deep inspiration in the 
midaxillary line. The point of maximum impulse is in the fifth 
interspace, 7.5 cm. from the median line. The roentgenogram 
shows that the lung has completely expanded. There is marked 
increase in the mediastinal shadows and of the radiating bands to 
both upper lobes, particularly to the right. Three sputum exami- 
nations have been negative for tubercle bacilli. 

November S, 1910. Patient returns to the dispensary saying that 
on November 4, after lifting a weight, he suddenly experienced 
pain in the left chest. Since then he has had some pain in the side, 
but he has practically no shortness of breath or other discomfort. 

Examhiaiion. Patient looks comfortable; there is no dyspnea. 
Pulse and respirations not increased in rate. The left side of the 
chest is fuller than the right, although there is little movement seen 
on the left side. The note over the left chest is hyperresonant, 
but not markedly so. There is practically no cardiac dulncss to 
the left of the sternum. Breath sounds on the left side are almost 
entirely absent. On the right they are loud and harsh. On the 
right the lower border of pulmonary resonance descends 6 cm. on 
full inspiration. On the left resonance e.xtcnds to the same level 
as resonance on the right in full inspiration and this point docs not 
change on inspiration and expiration. Litten’s sign is well seen on 
the right; it is absent on the left. Roentgenogram shows a definite 
pneumothorax on the left side. The upper lobe is only partially 
collajipcd; the lower h)be more markedly; there is moderate displace- 
ment of the heart to the right. 

November 23. Patient has been feeling well, and has had 
])ractically no dy.'^iuiea. Percussion note is now resonant on both 
sides and the breath sounds heard with normal intensity over tlie 
left. 3'hc roentgenogram show.s that the lung has comidetely 
oxpande<l and that the lieart has returned to its normal position. 

Poe(‘mber 10. Has felt perfectly well except that he caught 
a cold hn^t week and has liad some pain, generally ilistributed over 
the chest. .\t ])resent he has considerable cough and a little morning 
(•x[)ectoration. He thinks the expectoration conus mainly from 
the nose. A sputum examination has been negative. 

Kraviivafimi. Patient hmks well; the lips and no=e ;ire a little 
bine, but the morning is cold. The right clavicle is a little more 
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prominent than the left, and the right shoulder droops a little. 
The left shoulder moves a little more freely than the right; the 
lower part of the right chest moves a little more freely than the left. 
The note is everywhere resonant, except there is a little impairment 
above and below the right clavicle and in the right supraspinous 
fossa. The lower border of the lung in the midaxillary line moves 
6 cm. on the right and 5 cm. on the left on full inspiration. Fremitus 
is everywhere well felt, somewhat better on the right than on tlie 
left side. The breath sounds are everywhere loud and vesicular, 
rather harsh over the right upper lobe. The point of maximum 
impulse is in the fifth interspace just inside the mammillary line; 
there is a normal area of cardiac dulness. 

December 27. Patient returns, stating that on the evening of 
December 24, while sitting quietly in a chair, he was taken suddenly 
with a sense of discomfort in the left side, which gradually increased 
in severity, particularly when he attempted to lie down. At present 
he has no pain except when he stoops over. On walking fast he 
has some pain in the left side and is a little short of breath, otherwise 
he has no dyspnea. 

Examination. The patient looks well. The left side is more 
prominent than the right; it moves with respiration, but less than 
the right. The left chest is hyperresonant throughout. Fremitus 
is absent on the left side, and the breath sounds are absent except 
in the interscapular area, where they are very distant, and have a 
slight amphoric quality. The point of maximum impulse is seen 
just to the left of the lower end of the sternum. The roentgenogram 
shoAVs a well-marked pneumothorax on the left side, with marked 
dislocation of the mediastinum to the right. The lung is generally 
although not completely collapsed. 

January 14, 1911. Patient has been feeling quite well, although 
the cough has at times been troublesome. He has had very little 
shortness of breath except when he attempts to walk rapidly. He 
has no pain in the chest except on lying down. He has taken his 
temperature regularly during the past two months, and it has never 
been over 99°. Pulse ranges from 72 to 104, but is usually in the 
neighborhood of 80. Examination shoAvs the moA’ement to be 
good on both sides, only a little limited on the left. The note is 
a little hyperresonant over the whole left side, but nowhere tym- 
panitic. Breath sounds are still almost completely absent. Frem- 
itus is felt, but diminished in intensity. The whispered voice 
sounds are very distant with a suggestion of metallic quality. 
The roentgenogram shows the pneumothorax has largeb^ cleared uj), 
although the loAver lobe is not yet completely expanded. 

February 4. Patient feels well. He has at times fleeting pains 
about the chest. The heart is noAV in its normal position and the 
signs of the pneumothorax haAm entirely disappeared. .‘Ml oA'cr 
the left front and OA^er the upper left back numerous fine superficial 
scratchy rales are heard on deep inspiration; 
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I'ebruary J8. Patient is feeling exceptionally well and is anxious 
to return to work. The physical signs show, as they have on all 
previous examinations, a little impairment and harsh breathing 
over the right upper lobe. The cutaneous and conjunctival tuber- 
culin tests repeated on January 30 .showed absolutely no reaction. 

November 21. Patient was well until one week ago, when he 
began to have pain over the right front of the chest. Pain came on 
after slipping and straining his chest. Since then the pain has 
pcrsi.sted, and he comes thinking a pneumothorax has developed 
again. He has a little cough and the pain is aggravated on coughing, 
lie has taken his temperature the last few days, and it has con- 
stantly been a little over 09°. Patient looks well, his color is good, 
and he is in good spirits. Examination shows no evidence of 
pneumotiiorax. The percussion note is a little impaired above and 
below the right clavicle and in the supraspinous fossa where breath 
sounds are harsh and shrill. Over both the lower front and back 
there are a few coarse moist and a few fine crackling rales. 

IMarch 29, 1913. Patient comes com]>laining that for the past 
three or four days he has had severe pain in the lower left chest. 
The pain is particularly severe when he lies down. Last night he 
was unable to sleep on account of it. He thinks he has jiad a 
recurrence of the i)ncumothorax. 

Exaviinaiiou. The patient looks well; is a little blue, probably 
from the cold. Percussion note is everywhere resonant, except 
for sliglit impairment over the right upper lobe. The heart is 
in its normal position. J’he lower borders of both lungs move 
freely on insj)iration. Over the left lower front there is a shower 
of fine moist rales on deej) inspiration. 

August 2. About ten days ago jiaticnt was suddenly taken with 
severe pain in right side of chest. The following day on stooping 
over the p/iin was .so severe that he fainted. Ilis family phy.sieian 
told him the pain was due to pleurisy, and says he found tubercle 
bacilli in the sputum. 

Kxnwiualinn. 'J'he jj'.itient’s general apjjearanee is as it has always 
been, (piite good. Besides the impainnent which has been here- 
tofore noted on the riglit side, there arc numerous moi.st and a few 
sonorous and .sibilant ndes over the whole front and in the supra- 
sj)inous fossa in back. The .sjuitum contains numerous tubercle 
bacilli. Patient admitted to the State .Sanatorium. 

.April 2."). 1911. Patient was at tin* .State .Sanatorium from 
August 27. 19bk to April 12, 191-1. lie has improved somewhat 
in his general condition, and has less cough and expectoration. 
'J'he physical examination now show.s impairment on the right 
to the third rib and fifth dor.sal spine with harsh, blowing breath 
sounds and fine moist rales over whole front jind to the sixth dorsal 
spiiu' in back. On the left there i.~ a little impainnent ;d)ove and 
below tbe eluviele, and In the bn»-k «Iown to the third dorsal spine 
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with rougliened breath sounds and moist rales above and belov' 
the clavicle and in the supraspinous fossa. 

While the case above detailed -was under observation I had the 
opportunity of seeing another instance of pneumothorax coming 
on in a healthy young man without apparent cause which ran an 
almost symptomless course and subsided completely in a few weeks: 

Case II . — Healthy young man has sudden pain in left side of 
chest folloioed by dyspnea on exertion; examination the following 
morning, November 30, 1910, reveals complete left pneumothorax; 
uneventful recovery in four weeks; has remained xvell since. 

White male, aged twentj'^-nine years, came to me for examination 
on November 30, 1910. There was nothing of importance in the 
family history. He had always been strong and healthy, except 
that since childhood he had had attacks of renal colic often associated 
with hematuria. Detailed examination had shown a large left 
hydronephrosis with almost complete absenee of renal function on 
that side. On the evening of November 29, as he was leaving 
his house after dinner, he suddenly felt a sharp pain in the left side, 
followed by a sensation as though something had given way. He 
went to his office and -again experienced the pain, especially on 
movement. He felt as though inspiration did not fill out the left 
lung; as he expressed it, “as though air went only half-way down the 
chest.” However, he did not feel ill and had no shortness of breath. 
He attended a meeting of the Bar Association, after the meeting 
enjoyed a light collation, and then walked with a friend to his club, 
about two miles away, and sat there reading until midnight. On 
the morning of November 30, as he left home, he again experienced 
the curious sensation in the left side. He had an appointment on 
that morning to have Roentgen-ray pictures taken of his kidne.ys; 
he reported to Dr. Geraghty for this purpose, who postponed the 
investigation when he heard of the patient’s symptoms, and sent 
him to me for examination. 

Patient was a large, well-nourished man of good color and healthy 
appearance. Chest well formed and symmetrical. Inspection 
revealed at once a marked difference in movement on the two 
sides of the chest, the right moving freely, the left very little. 
Percussion note was resonant over both sides — a little hyperresonant 
'over the left, though the difference between the two sides was 
not marked. The breath sounds were absent over the left side. 
On the right the lower border of the lung was at the eighth rib in 
the axillary line and the lower border moved S cm. on deep inspira- 
tion; on the left the lower border of resonance was at the tenth rib 
and did not move on deep inspiration. The point of maximum 
impulse was not definitely visible. There was very little cardiac 
dulness to the left of the sternum. The heart sounds were much 
louder on the right than on the left. Roentgen-ray examination 
showed a well-marked pjieumothorax on the left side, fi'he upper 
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lobe markedly collapsed; the lower lobe widely separated from the 
diaphragm, but adherent to the chest waif in the axillary area 
at about the fifth rib. The heart moderately displaced toward 
the right. 

December 19. Patient spent a week in bed and then began 
going about. He has had absolutely no fever, and the pulse and 
respiration rate have been normal. He has felt perfectly well 
except for a feeling of uneasiness in the left side when he bends over. 

Examination. There is still considerable diminution of move- 
ment on the left side. Fremitus is well felt on the left but not 
nearly so well as on the right side; the breath sounds are heard 
on deep inspiration, and are then vesicular in quality. Over the 
lower front and below the angle of the scapula behind there arc 
numerous fine moist crackling rales on deep inspiration. 

January 1. Roentgen-ray e.\'amination shows that the pneu- 
mothorax has completely cleared up. The mediastinal shadows 
are dense and broad shadows radiate from the mediastinum toward 
the periphery. The shadows are denser in the right upper lobe 
than elsewhere. The heart is in its normal position. 

January 7. Patient feels quite well; he has taken his temperature 
continuously and has had no fever. Occasionally he has a stitch 
in the left side. 

Examination. Movement is almost equal on the two sides, 
perhaps a little diminished on the left. The left clavicle is a little 
more prominent than the right. Percussion note is everywhere 
resonant and the breath sounds arc loud and vesicular on the two 
sides. At the left base there arc a few fine rales on deep inspiration. 
The A. r. z. — right, 0 cm.; left, 7 cm. The 1 per cent, conjunctival 
tuberculin test is negative; the cutaneous test gives a slight reaction. 

January 1, 1915. Patient has been seen frequently since his 
recovery from the pneumothorax. He has remained well, has had 
absolutely no pulmonary symptoms, and the examination remains 
unchanged. 

During the past year I have seen three more cases in many 
respects similar to the two described. Two of these are almost 
identical with Case II, while the other presents interesting point.s 
of diifcrence. 

C.\.SE HI. — Dispensary No. F. 90S2. 

Ihnlihy patrolman, aged thirty-eight years, has .sudden pain on 
left .side, followed hy dyspnea on exertion; examination rcteals left 
pneumothorax; nnerentful rccorcryin four irccEs; has remained well. 

White male, aged thirty-eight years, came to the Johns Hopkins 
Hospital Dispensary July 7, 1913, complaining of .severe j)ain in the 
left siile. The family history contains nothing of importance. J’he 
patient has always been a healthy man, and has had no serious 
illness since childhofKl. He i.s a patrolman and work.s at night. 
On the morning of July 4, patient reached home early in the morninc' 
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and went to bed. About noon, when he arose, he had severe pain 
in the left side of chest. However, in the evening he went to work 
as usual, but noticed on making his rounds that he was rather short 
of breath. Since then whenever he lies down or walks he has 
noticed the shortness of breath. During this time he has bad pain 
in the left side. 

Examination. Patient is a large, well-nourished man of healthy 
appearance. Mucous membranes are good color; no general gland- 
ular enlargement. Teeth are in bad condition and there is well- 
marked pyorrhea. Chest is well formed, though for a man of his 
build is rather long and narrow. The shoulders droop considerably, 
the left a little more than the right. The costal angle is about 
80 degrees. The clavicles are equally prominent. Movement is 
markedly restricted throughout the left side. Percussion note 
over the right lung is normally resonant and the breath sounds are 
everywhere vesicular. There are a few fine moist rales over the 
lower front and in the lower axillary area. The lower border of the 
right lung is at the eighth rib in the axillary line and moves 6 cm. 
on deep inspiration. In the back the lower border of the lung is 
at the eleventh dorsal spine, and there is an excursion of 6 cm, 
between deep inspiration and full expiration. Over the whole left 
side of the chest the note is hyperresonant and rather drum-like 
in quality. The lower border of resonance is at the ninth rib in 
the axillary line. This point does not change with respiration. 
In the back the lower border of resonance is at a point between the 
twelfth dorsal and first lumbar spine and does not move with 
respiration. Fremitus is absent over the whole left side. Above 
the clavicle the breath sounds have a distant amphoric quality; 
elsewhere they are inaudible. The whispered voice sounds are 
scarcely audible over the upper portion of the chest, while in the 
axillary area and below the angle of the scapula they ha\^e a distinct, 
ringing, metallic quality. Cardiac pulsation is seen to the right 
and left of the sternum; cardiac dulness extends 5.5 cm. to the left 
and 6.5 cm. to the right of the median line. Heart sounds are 
clear, much louder on the right than on the left of the sternum. 
The pulse is slow, 76 to the minute, good size, regular. The vessel 
wall is palpable. Abdomen is normal in appearance; no rigidity: 
no tenderness. The liver is not felt; area of liver dulness is not 
enlarged. Spleen is not felt; area of splenic dulness is not enlarged. 

July 19. Patient feels well; When lying down or walking he 
often has a sensation of rubbing over the left lower front. He walks 
about now with little discomfort. The percussion note is less 
hyperresonant on the left than it was at the first examination, and 
the breath sounds are audible over the left upper front. Cardiac 
dulness extends 8.5 cm. to the left and 4.2 cm. to the right of the 
median line. 

August 2. Patient feels fairly well. He still has a little pain 
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in the chest, and at times he has shortness of breath wlicn he walks 
rapidly. The percussion note is now almost equal on the two sides. 
Fremitus is still somewhat diminished in intensity on the left, but 
it is well felt everywhere. Breath sounds are audible over the left 
side, not so loud as on the right, and are accompanied by a profuse 
shower of fine moist rales over the lower front. Cardiac dulness 
extends 9 cm. to the left and 3.5 cm. to the right of the median 
line. There is a distant pleuropericardial friction rub to the left of 
the ensiform. 

September 1, 1914. Patient has not returned for examination, 
but in reply to a letter states that he has remained perfectly well. 

Ca.sk I\. — Younri man, aged thirtg-fire gears with relatirchi inactiir 
chronic pulmonarg tnbercnlnsis, suddcnlg has sercre pain in iltr Icjl 
side. Kxaminaiinn rercaJs left pnenmothnra.v. No consliiidional 
symptoms dcrehp and the pneumothorax heals vncrcnijully in fiir 
weeks. 

'White male, aged thirty-five years, came for examination on 
October 1, 1912. There is a marked history of tul)erculosis in the 
family. Patient has always been well but never robu.st, subject to 
frequent colds, some continuing rather obstinately. During the 
previous spring he had had grip, and his ]>hysician found evidence of 
tuberculous troulde in the chest. 


Examination. Patient is a sparely nourished man of good 
color but looks below par in health. Pupils arc equal and react 
actively to light; eye movements arc all normal; no general glandular 
enlargement. Chest is long and thin, the right clavicle a little 
more prominent than the left, right shoulder sags a little and a 
little curvature of the .spine to the right in the uj)per dorsal region; 
fliminution of movement over the right uj)per. On the right the 
note is impaired above and below the clavicle and in the supra- 
spinous fossa ; breath sounds are a little blowing in quality, and after 
coughing there is a small number of fine moist rales to the third 
rib in front and to the fourth dorsal spine in back. On the left the 
percus.sion note in impaired to the second rib and in the supraspinous 
fossa; breath sounds are harsh and a little blowing; a incfiium 
number of fine moist rales to the second rib in front and to the 
fourth tlorsal .spine in back. Oppo.site the second and third dor.sal 
sj)ine the whispered voice sounds have a l)ronchi.'rl fpiality. Area of 
cardiac dulness is not enlarged; heart souials arc clear. .Abdominal 
e.snmination shows nothing noteworthy. 

■lanuary 5, HU L Patient has i>cen well except for occasional 
attacks of abdominal pain which were diagnosed a])peiidieitis arid 
in dulv. HI13, the .appendix was removed. .Since the operation 
fiatlent h.as b('en very well and has g.ained .somewhat in weight, 
lie never has congli and has not hud ajiy expectoration. Ye>terdiiy 
afternoon, tifter <lintier, he liad a sudden, .shar[) p.iin in the h-ft 
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to take a deep breath. He went home without any distress, hut 
feeling chilled got into bed. After a few hours he felt perfectly 
well except that on deep breathing and movement there was some 
pain on the left side. During the night patient had some pain over 
the whole left side, radiating to the left shoulder. 

Examination. Patient is lying comfortably in bed. He says 
he feels perfectly well, except there is a little pain in the left side 
when he turns over. Patient looks well and is in good spirits. 
Temperature 98.2°; pulse 78; respirations 18. The chest is sym- 
metrical. The movement is markedly restricted on the left side. 
The percussion note at once attracts attention, being markedly 
hyperresonant throughout the left side. The lower border of 
resonance in the anterior axillary line is at the ninth rib; in the back 
at the twelfth dorsal spine, and these points do not move on deej) 
inspiration. Fremitus is felt all over tlie left side, but is markedly 
diminished in intensity. Above and below the c]a\dc]e and in the 
supraspinous fossa breath sounds are plainl}^ audible, distant, and 
blowing in quality. Over a small area in the second and third 
interspace in the anterior axillary line there is frank and loud 
tubular breathing; elsewhere over the chest breath sounds arc 
inaudible. The whispered voice sounds are diminished in intensity 
everywhere over the side without change in quality. Over the small 
area in the second and third interspace where the breathing is 
tubular there is frank bronchophony. On the right percussion 
note is resonant except there is a little impairment aboA-e and below 
the clavicle and in the supraspinous fossa. The breath sounds arc 
loud and vesicular in quality. After coughing there are moist 
rales to the second rib and to the fourth dorsal spine. The lower 
border of pulmonary resonance is at the seventh rib in the anterior 
axillary line, in back at the eleventh dorsal space; the border moves 
freely with respiration. Cardiac pulsatioii is seen to the right 
and to the left of the sternum. Cardiac dulness extends o cm. 
to the left and 6 cm. to the right of the median line. Ileart sounds 
are louder to the right than to the left of the sternum. 

January 20. After spending a few days in bed the patient 
got up and has been going about. During this time he has had 
absolutely no fever and the pulse and respiratory rate have been 
normal. He has a little shortness of breath on exertion and some 
dull pain over the left side. The percussion note over the left 
front has completely lost, its hyperresonant quality, but hyjjer- 
rcsonance persists over the left back below the angle of the scapula. 
Fremitus is still. much diminished in intensity. Breath sounds are 
now audible over the upper front and the whispered voice sounds 
are better heard. The lower border of pulmonary resonance is at 
the eighth rib in the axillary line and there is an excursion of 4 cm. 
on deep inspiration. Heart dulness extends 10 cm. to the left and 
4 cm. to the right of the median line. 
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February 21. Patient now feels perfectly well except that at 
times he has a little twinge of pain on the left side. Examination 
shows that the pneumothorax has completel}' disappeared and the 
conditions are the same as they were on e.xamination before the 
onset of tlie pneumothorax. On the right the note is impaired 
to the second rib and to the third dorsal spine and there are rales 
after coughing to the second rib and to the fourtli dorsal spine. 
On the left the note is impaired to the second rib and to the fourth 
dorsal spine, and moist rales are heard after coughing to the third 
rib and in back down to the angle of the scapula. 

December 12. Patient has been quite well; he has gained a little 
in weight; he never has cough or sputum; indeed, feels that he is in 
very good health and the pulmonarj' examination shows the same 
conditions as on February 21. 

Case V. — .4 healthy man, aged twenty-nine years, -suddenly has 
severe pain in the right side on the morning of July 29, 1914, followed 
by a little dyspnea on exertion. Examination on August 17, 1914, 
reveals a right-sided pneumothorax which has almost completely 
cleared %ip. Patient has remained well since then. 

H. T., white male, aged twenty-nine years, came for examination 
on August 17, 1914. There is nothing of importance in the family 
history. The patient, though never robust, has always been 
healthy. Whooping cough, measles, and scarlet fever in childhood; 
no serious illness since. On the morning of July 29, the patient 
took an early train and went into the diner and ordered breakfast. 
He was feeling in his usual good health. While sitting at the table 
he suddenly had a catch in his right side, which bent him over and 
immediately after he had a feeling of oppression and some difficulty 
in getting his breath. Tlie pain in tiie side was increased whenever 
he took a deep breath. Following this the patient had a little cough 
and a little expectoration. The .sputum has been examined a 
number of times and tubercle bacilli have not been found. Jlis 
temperature has been taken frequently and occasionally has been 
a little above normal. The pain in the right side has almo.st com- 
pletely disapi)earcd although he still cornplain.s of a little soreness. 
During the past week he has had no shortness of breath on ordinary 
exertion. 

Examination. Temperature, 98°; pulse, SO; respirations, 20: 
weight 111.' pounds; height, feet 9 inches. Patient is a .sparely 
nourishcfl man. His complexion is a little sallow; mucous mein- 
Ijraiies are good color. Pn[)ils are equal and react actively to light- 
Eye movements are all j)erfecfly n(»rm!d. Teeth are in good con- 
dition, there Is considerabh.’ dentistry; no pyorrhea. ’’J’lie throat is 
a little injected; there is no gro.^s abnonnality. Posterior cervical 
gland.s arc all easily jadp.able but not markedly eidargeil; the glands 
below the angle of the -jaw on both sides are a little enlarged; the 
e[)itroelilear glands are just fell; the axillary gland.s are ca.-Hy ft'U. 
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The chest is long and rather thin; the costal angle is about 80 degrees; 
the right shoulder is considerably lower than the left and the right 
clavicle a little more prominent. Movement is diminished over the 
right side. The spine is straight. Percussion note over the right 
front is a little hyperresonant in quality. On the left it is normally 
resonant, the difference between the two sides being by no means 
marked. The lower border of resonance is at the ninth rib on the 
right side; at the eighth rib on the left in the midaxillary line. On 
the left side the lower border of resonance shows a movement of 
5 cm. on deep inspiration, whereas on the right there is none, or at 
most not more than 1 cm. of movement. Fremitus is well felt over 
the right side, but it is diminished as compared with the left. On 
quiet breathing breath sounds are entirely absent over the right 
side; on deep breathing they are very faint and distantly tubular 
in quality. The whispered voice sounds are diminished in intensity, 
but have a distant bronchial quality, and just below the calviele 
they have a slight metallic quality. On the left breathing is every- 
where loud and vesicular; no rales are heard. Heart: The point of 
maximum impulse is in the sixth interspace just inside the nipple 
line. Cardiac dulness extends 11 cm. to the left of the median line; 
there is no cardiac dulness to the right. The heart sounds are per- 
fectly clear. They are absent to the right of the sternum. Abdomen 
is normal in appearance; abdominal wall is soft and relaxed. Liver 
is not felt; liver dulness does not extend below the costal margin. 
Spleen is not felt; area of splenic dulness is not enlarged. The right 
kidney is just palpable; the left is not felt. Pulse is regular, good 
volume and good size; the vessel wall is not thickened. Blood- 
pressure: systolic, 120; diastolic, 70. Poentgen-ray examination 
shows pneumothorax of the right side. However, the lung has 
expanded so that at some points it has almost reached the chest wall. 
Marked increased density of the mediastinal shadows and of the 
.shadows generally throughout the lung. There is slight clouding 
and flattening of the left apex. 

November 1, 1914. The patient has not been seen again, but 
reports that he has remained perfectly well. 

Discussion. These five cases are of interest, since they illustrate 
(1) how insidious may be the onset of pneumothorax; (2) what few 
symptoms it may occasion; (3) how easily upon a casual examina- 
tion the condition may be overlooked; (4) the perfectly benign 
course of the affection; (5) the occurrence of an insidious benign 
type of pneumothorax in perfectly healthy individuals as well as in 
those with manifest pulmonary disease. 

This benign type of pneumothorax coming on without apparent 
cause and subsiding uneventfully has received a fair share of literary 
attention. The condition has been frequently described in Eng- 
land, less commonly in France, only occasionally in Germany, and 
though there are a few good accounts of it in American literature. 
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still it has not attracted wide consideration. Fussell and Ricsmaii'^ 
reviewed the literature of spontaneous pneumothorax in 1902 and 
analyzed .50 cases. Nikolsky,^ in 1912, collected 90 case.s from the 
literature. Some authors emphasizing the obscure cause of the 
' pleural rupture have termed the condition “spontaneous j)neumo- 
thorax” (Nikolsky Emerson,” Bach,''’ Hamilton”"); “idioj)athic 
])neumothorax” (Boland,^ Francine and Landis”), and “pneumo- 
thorax in the apparently healthy” (Weber,’’’’ Hall,’" IMalc””), to 
distinguish it from pneumothorax following violence or gross 
pulmonary disease. Others, struck by the absence of the usual 
symptoms accompanying pneumothorax, have described it as 
“latent pneumothorax” (Bevan,^ Stevens”*’), “pneumothorax with 
insidious onset” (Pepper”"). Still others, liaving missed certain 
classical physical signs of pneumothorax, have called it “pneu- 
mothorax muet” (YaldizdjiaiP') and “pneumothorax silencieux” 
(Adler”). Finally, many have emphasized certain salient features, 
using such descriptive terms as “recurring pneumothorax” (Finny,'” 
Gabb,’*’ Sale”*’’), “pneumothorax with raj)id recovery” (Coghlan,'® 
Beevor^), “spontaneous, non-tuberculous pneumothorax” (Fussel 
and liie.sman’”), “curious in.stance of pneumothorax” (.Jochmami””), 
etc. 

None of the terms that have been suggested for this type of 
pneumothorax arc satisfactory, but “spontaneous pneumothorax” 
is the term most commonly employed; and though it describes only 
one of the many important features. of the condition, still it is the 
least objectionable, if we will accept its extension to embrace them 
all. In this sense spontaneous pneumothorax signifies a i)ncmno- 
thorax coming on in apparently healthy indivifluals without ascril)- 
ablc cause; resulting in no infection of the jjlenra and therefore 
unaccomj)anicd by constitutional sym])toms; and healing raj)idly 
and completely in a few weeks. 

As regards the meaning of “api)arently healthy,” I may say that 
most authors would exclude from the groiip of sijontaneous jinen- 
mothorax those eases in which examination before or after the 
occurrence reveals definite pulmonary disease. 'I'lie “non-tuber- 
culons" nature of the condition is constantly emphasized. 1 feel 
very strongly that no such .sharp line can l»e drawn, and I would 
include tuberculous ca.<cs that meet the other ref(uircmcn(s of the 
definition. Case 1 certainly belongs to the grcnip of sixmtaneou-; 
pneumothorax, and still years later he developed a manifest pul- 
monary tuberculosis. Both immediately before and immediately 
after the attacks of pneumothorax the clinical evidence was not 
suliicient to make a diagnosis of jmlmonary tubcrculo.ds, although 
in the light of later ilcvclopments it seems certain tluit even at that 
time he must h;ivc had the infection, ('ascs H, HI, and 5 in m* 
way distinguishable from Case I have remained well, ('.•c-c H, 
thimgh in good general condition, .--til! had a defitnfe {julnionary 
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tuberculous lesion before the onset of the pneumothorax. In all 
other respects the clinical picture was identical with that of the 
three previous cases. The absence of grave pulmonary disease, 
of pleural infection, and of mechanical conditions leading to high 
intrapleural pressure distinguish the condition from pneumothorax 
as it usually occurs in pulmonary tuberculosis. Later I will speak 
of the mechanism of the production of the pneumothorax in spon- 
taneous pneumothorax and here wish only to remark that in all 
probability the mechanism in Case IV was the same as in the 
previous cases, and was not due, as pneumothorax in advanced 
pulmonary tuberculosis usually is, to the rupture of the pleura by a 
tuberculous focus. 

While most cases of spontaneous pneumothorax remain simple, 
in a small number pleural effusion develops. Cases in which the 
effusion is the expression of an infection must be discarded from 
the group, but in a certain number the fluid remains sterile, no 
constitutional S5miptoms develop, and the fluid and air are both 
rapidly absorbed. Such instances are reported by Francine anfl 
Landis, Hamilton^'* and West.^® In some instances the fluid is 
bloody, apparently due to hemorrhage at the time of the pleural 
rupture. Rolleston’s case^‘’ proved fatal and no cause for the 
pneumothorax or hemorrhage could be found at autopsy. Pitt’s 
patient,^^ a lad, aged eighteen years, died within thirty-six hours 
of the onset of pain in the side. At autopsy a ruptured emphy- 
sematous bulla was found with a torn adhesion attached near it. 
Boland’s patienC recovered after aspiration of thirty-four and then 
thirty-nine ounces of blood. Ness and Allen’s patient-* recovered 
uneventfully; apparently the hemorrhage was very small. 

As regards the third characteristic in the definition, rapid and 
complete healing, one can set no absolute limit. In most cases tlic 
pneumothorax disappears in from four to eight weeks. Occasion- 
ally the pneumothorax will persist longer than eight weeks and then 
clear up completely, but a duration of over eight weeks is against 
including the case in the group of spontaneous pneumothorax. 

The changes in the lung that occasion the i:)leural rupture are 
not clinically ascertainable, but there are enough autopsies on 
record to make clear the mechanism in many insta?ices. Zalm,'- 
in 1891, published the first thorough study of “pleural ruiffure 
without inflammation,” and described four different modes : 

First, the rupture of vesicular blebs. In one case he reports 
there were a number of such bullre in the region of the apex of the 
left lung, and upon inflating the lung one of these showed a small 
rent. In another instance associated with well-marked pulmonary 
emphysema, numerous bullai were found on the surface of the right 
lung, some as large as a hen’s egg; one of these sho\yed a tear 2 
mm. in length. Zahn collects from the literature similar observa- 
tions by Duvilliers, Dittrich, pVaentzel, and Bheder. Rankin,’- 
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and CnopP may be added to the list. Bach^ collects fifteen cases 
from the literature. 

Second, the rupture of interstitial emphysema hlehs. In these 
cases air enters the interstitial tissue, then reaches the pleural 
surface, where a vesicle is formed, which then ruptures. All such 
instances of interstitial emphysema have been about pleural adhe- 
sions, and the pleural adhesions are the primary condition which 
give the mechanical explanation for the interstitial emphysema. 
Zahn^- reports two instances of pneumothorax produced by this 
mechanism. In both instances there was associated pulmonary 
tuberculosis, but the pleural rupture was about adhesions and not 
contiguous to tuberculous foci. He considers this the most common 
cause of rupture in spontaneous pneumothorax. 

Third, a direct tear of the pleura by the tug of adhesions. Zahid- 
reports such a case in a suicide, and thinks the instance reported 
by Robertson belongs to this group. 

Fourth, senile atrophy of the pleura. A man, aged sixty-one 
years, with extreme emphysema, showed at autopsy a number of 
minute openings in the pleural surface over an area where the 
membrane was extremely thin. Zahn remarks that he had never 
before seen such an extreme grade of emphysema, and he regarded 
the pleural atrophy to be due to pressure. I have encountered 
no similar observation in the literature. 

IVe may exclude division four, since it is an unusual cause of 
pneumothorax, and it is a technical refinement to separate divisions 
two and three. Such po.stmortem evidence as is available, there- 
fore, points to the rupture of vesicular emphysematous blebs and 
the tears produced by adhesions ns the two common causes of 
spontaneous pneumothorax. The not infreejuent finding of rup- 
tured vesicular blebs has led some authors, for instance Bach,^ to 
speak of the whole group under consideration as ‘'spontaneous 
pneumothorax in emphysema.” Anyone who has had a large 
experience with pulmonary cases will remark at once how suqiris- 
ingly infrccpient pneumothorax is in the frankly emphysematous. 
It is noteworthy that spontaneous pneumothorax is a disease of 
early adult life, over SO per cent, of the instances collected Iiy 
Nikolsky occurring before the age of forty years. Therefore, it is 
manifestly improper to regard spontaneous pneumothorax as having 
any /lirect relation to general pulmonary emphysema. IMicn 
enpihy.-JCina is its cause tlie emphysema is generally a local condi- 
tion, and clinical evidence is, in my opinion, strongly in favor of 
adhesions being tiic usual condition unrlerlying the pleural rupture. 

Having in mind the mechanism of spontaneous pneumothorax, 
it will ni)j>car imreasonablo to exclude from the group cases with 
pidmonary tidierculo-^is in whieli the onset and benign course 
of tlu' pneumothorax and the rapifi recovery are the character- 
istic fe.'itures (such eases are rcjKWtcrl in* Coghlan,''' Knight,’’ 
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Hamilton^®). There is considerable evidence to influence us to 
believe that tuberculosis is the commonest cause of pleural adhesions, 
and if this be true it is further reason against drawing too close 
a line between manifest and obscure pulmonary tuberculosis, a 
distinction^ that at once involves serious clinical difficulties. Of 
course, it is possible that an isolated tubercle situated upon the 
pleura might rupture and the opening be so small that it would 
heal promptly without the pleura becoming infected. Such an 
occurrence, however, must be very uncommon. Letulle reports a 
diabetic without evidence of pulmonary disease who developed 
pneumothorax. Eight daj'^s later he died suddenl}’- and autopsy 
revealed a single tuberculous nodule in the lung which had ruptured. 
West^® and Flint^^ report instances of pneumothorax due to tlie 
rupture of a single small tuberculous cavity. However, neither of 
the cases resembled clinically spontaneous pneumothorax, for 
West’s patient died shortl}'^ after the onset of pneumothorax from 
exhaustion, and although Flint’s patient died of pneumonia, the 
hydropneumothorax had persisted for a long time before. 

The clinical symptoms in spontaneous pneumothorax indicate 
that in most instances the pleural opening is very small. Symptoms 
of high intrapleural pressure are seldom present, and in the two 
cases I followed carefully with Roentgen-ray examinations the 
lung was not fully collapsed. Apparently as soon as sufficient air 
escapes into the pleural cavity to cause an appreciable decrease 
in the intrapulmonary pressure the pleura is relaxed and the open- 
ing closes. The size of the opening will determine the degree of 
pulmonary collapse. 

In the definition of spontaneous pneumothorax the salient 
clinical features were emphasized. Briefly, the important points 
are these: The condition predominates in males: 45 males to 10 
females in Fussell and Riesman’s^® series and 73 males to 14 females 
in Nikolsky ’s29 group. The vast majority of the cases occur in 
young adults. In Nikolsky’s table two instances are under fifteen 
years of age, 34 between fifteen and twenty-five j'ears, 20 between 
twenty-five and forty years, 11 over forty years. The right and 
left side are affected with equal frequency. The exciting cause in 
many instances is exertion, though the exertion may be slight and 
entirely out of proportion to the result. Not infrequently the 
pneumothorax comes on without any provoking cause, and in some 
of the reported instances it developed during sleep (Fussell and 
Riesman,*® Landmann,^'*, Heitler,^^ Sale,^^ Bevan^). Nikolsky’s 
analysis shows that an equal number follows exertion and comes on 
without exertion. The insidious onset is emphasized particular^' 
by Pepper^® and Jochmann.^- 

The symptoms at onset var.y from extreme dyspnea and collapse 
to disturbances so slight as scarcely to attract attention. In 
the instances reported in this paper, pneumothorax would not be 
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suspected from the symptoms. Nearly always there is some, 
dyspnea on exertion, but there is seldom distress when the patient 
is at rest. The mild character of the symptoms is a peculiar and 
characteristic feature of the condition. No doubt the size of the 
rupture largely determines the intensity of the symptoms. Cough 
is often present, but frequently is entirely absent, and is seldom 
troublesome. A characteristic feature of the condition is the 
absence of constitutional symptoms, of fever, and of other evidence 
of infection. 

The duration of the pneumothorax varies. In mo.st instances 
there is complete restitution in six weeks. Of 66 cases collected 
by Niklosky,^ 59 recovered completely within two months; 6 
during the third month; 3 during the fourth month. There are. 
certain curious instances of pneumothorax that have persisted for a 
long time. BittorF' reports a case which under his observation 
remained unaltered for a year and a half, and from the history he 
concluded that the pneumothorax had probably been present for 
twenty-five years. Whitney^’ thinks in his patient the pneumo- 
thorax had arisen seven years before his examination. Adams’ 
patient recovered after the pneumothorax had persisted for five 
years. 

I have found in the literature sixteen instances of recurrence of 
the j)neumothorax (Jochmann,- Hall,''* Bull,’' Goodhart,’" Gabh,"'' 
Sale,'''’’ Finney,'- IVe.st,®^ Flint,"' Knight,-' Weber, Rendu," Mailiart 
and Lasserre,'" Wicruzski,'® Grenier,’* Bach"), Gabb’s patient 
had four attacks all on the same side. Sale’s patient apparently 
had eleven attacks during six years. In many of the casc.s the 
recurrence was, properly speaking, a rcla])sc, the second attack of 
pneumothorax coming so promptly upon the resolution of the first 
as to warrant the inference that tlic original tear liad reopened. 
Three of the ca.ses arc of particular interest, since, as in Case 1 
of this rcijort, the recurrence occurred on the opposite side. Good- 
hart’s jjatient, a young man, aged twenty-four ycar.s, had a pneumo- 
thorax of insidious onset on the right side, in Ma\\ 1891, another 
coming on in like manner in July, 1S92, but on this occasion affecting 
the left .side. He recovered from both attacks uneventfully, and was 
well three years, after. 'Wicruzski reports about a physician, aged 
fifty-four years, who had had ijronchitis and emphysema for a 
long time. In the fall of 1S94 he had pneumothorax on the right 
side that cleartrd uj) completely in about five weeks, but recurred a 
few weeks later. In J'ebruary, 1899, he again develojicd piieiuno- 
thorax, this attack being on the left side, which likewise cleared 
up in a few weeks. In .September, 1899, he had anotiicr attack 
on the right side. Grenier gives the account of a young man. 
aged twenty-one years, who had a spontaneous jjncmnofhor.'ix 
on the left side in tlie fail of In I)ccembcr. 199-1. la; had an 

identical attack involving the riglit side, and in March, a 
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recurrence upon the right side. Recovery from all three attacks 
was rapid and uneventful. 

After an attack of spontaneous pneumothorax the individual may 
remain well indefinitely. One of Hamilton’s patients was well 
after ten years; another after six years; Fussell and Riesman’s 
case after seven years; Bach’s three years; West’s ten years. A 
characteristic case of spontaneous pneumothorax was in the Johns 
Hopkins Hospital in January, 189^* The patient returned to the 
hospital in November, 1913, complaining of digestive disturbances 
and jaundice. During the interval he had been well and had had 
no pulmonary symptoms. The pulmonary examination on the 
second admission showed no abnormality other than a few crackling 
rales at the left base. 

As regards the examination it is important to emphasize that in 
these cases the physical signs of pneumothorax stand out in classical 
purity. Pneumothorax is so frequently accompanied by effusion 
and associated with gross disease of the lungs that there is a general 
tendency to emphasize accessory physical signs, namely, succussion, 
the coin sound, metallic tinkling, and movable flatness, rather than 
the fundamental signs peculiar to and characteristic of the condition. 
Laennec’s description has been weakened by unessential additions. 
On inspection the affected side is not strikingly prominent, but there 
is always diminished mobility. Fremitus may be absent, but it is 
usually well felt, though greatly decreased as compared with the 
opposite side. The percussion note may be but little altered, and 
the change escape notice if the examination be hurried. On careful 
percussion the note is discovered to be hyperresonant, sometimes 
with tympanitic overtones. The striking feature on auscultation 
is the absence or great diminution in the intensity of the breath 
sounds. The voice sounds are less strikinglj^ suppressed, and at 
times have a curious, characteristic metallic echo. 

I wish to call attention particularly to the diagnostic value of 
percussion. Percussion of the lower lung border reveals that 
resonance stops on the affected side at the level reached by the 
lung on the sound side in full inspiration. This point is stationary, 
showing no variation with inspiration and expiration. The exten- 
sion of pulmonary resonance to the full capacity of the pleural 
space with absence of respiratory variations at the border is 
absolutely characteristic of pneumothorax without efl’usion. If the 
note is hyperresonant the hyperresonance extends in front to the 
opposite border of the sternum. The heart is always displaced, and 
its position can be determined satisfactorily only by percussion. 

The diagnosis is easily made if one thinks of pneumothorax, 
but in the entire absence of symptoms the condition may not be 

* Reported by O.sler, M.iryland Med. Jour,, 1S9S, x.\-xviii, 401; Case 2S in 
Emerson’s report. 
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suspected and the physical signs be overlooked. Case I at first 
attracted attention as an instance of unusually feeble breath sounds, 
without any satisfactory explanation for the enfeeblcment. A 
physician experienced in the study of pulmonary disease saw this 
patient, and was sure he would have missed the diagnosis had the 
condition not been pointed out. Case III was first seen by an 
experienced instructor in physical diagnosis, who diagnosed a 
mediastinal tumor pressing upon the bronchus. 

The treatment for the condition is to do nothing. The pulmonary 
collapse closes the pleural opening, the air in the pleural cavity is 
gradually absorbed, and as the lung begins to reexpand the pleural 
rupture is tightly healed. Occasionally the pnemnothorax recurs 
shortly after the lung has completely expanded, no doubt due to 
incomplete healing of the pleural wound. 
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THE OCCURRENCE OF ARTERITIS IN MENINGITIS. 

By J. W. McMeans, M.D., 

n. D. MELLON FELLOW IN PATHOLOGY, UNIVERSITY OF PITTSIiURUlI. 


(From the Pathological Laboratories, University of Pittsburgh, Pittsburgh, Pu.) 

The part played by inflammation in alterations of tlie intima 
of arteries is still an unsettled question. This is illustrated by the 
wide diversity of opinion which prevails among manj'^ of the fore- 
most investigators. Some (Adami, Thoma, Jores) are of the opinion 
that the cases of chronic thickening of the intima are usutdly 
dependent upon mechanical disturbances, while others (Klotz, 
Hansen, Simnitsky) have shown that similar intimal changes may 
be found in the arteries of young individuals who had sufl'ered 
from acute infectious diseases. Tlie adherents of the mechanical 
theory hold that the intimal thickenings are commonly secondary 
to a medial weakening. 

Itokitansky, an early investigator of nodular thickcning.s of the 
intima, held that they were the result of an organization of materials 
deposited from the blood stream upon the intimal surface of the 
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vessel. He was of the opinion that the intima, being a non-vasciilar 
structure, was not capable of undergoing an inflammatory change. 
The error of this ^'iew was clearly shown by Virchow, who described 
“endarteritis chronic deformans” as a parenchymatous inflammation 
of the intima, with active proliferation of the-cellular elements and 
at the same time a metamorphosis of the intercellular substance. 

Klotz has pointed out that the nodular aorta is the result of 
repeated insults telling upon the intima alone, and that the thicken- 
ings may be entirely proliferative, representing a chronic inflam- 
matory production. Concerning the nodular thickenings about 
the intercostal arteries, he finds the reaction an inflammatory one 
and accompanied by progressive as well as degenerative changes 
in the tissues of the intima. 

Again, we find that an endarteritis has been induced experi- 
mentally by the emplo2*'ment of various microorganisms. Ivlotz, 
who injected rabbits intravenously with B. tj-phi and streptococci 
of low virulence, obtained warty thickenings of the first part of 
the pulmonary and ascending limb of the aorta. INIicroscopically, 
these areas showed a fatty degeneration of the subendothclial 
tissue, Avith much connective tissue advancing into the degenerated 
area. Saltykow has noted similar results by the intrai'enou-s 
injection of staphylococci. 

Boinet and Romary by the cmplojuncnt of different organisms 
(B. typhi, B. coli, streptococci, staphylococci, B. anthrax, tubercle 
bacillus, tetanus, and diphtheria) observed that tiny yellow plaques 
Averc produced in the aorta. Microscopically, there AA-as a cellular 
infiltration in the intima, at times extending into the remaining 
layers, but most frequently almost entirely isolated to the adA'cntitia 
around the A'asa A’asoruin. Pcrnice studied the effect of the Staphy- 
lococcus aureus and found an inflammatory reaction in all throe 
coats, consisting mostly of a round-celled infiltration, and in the 
most severe cases the inner layers of the intima contained large 
cellular elements. 

Suinikawa, aa-Iio irritated the A'essels by painting them Avith 
turpentine or silver nitrate or again infected them Avith bacteria, 
demonstrated that the vessels so treated showed an inflammatory 
reaction in all the coats or else in the intima alone. It has been 
shoAvn by Sturapf that in cases of infection by direct continuity 
the process proceeds from the adA'cntitia iniA'ard and may adA'ance 
to the intima, AA’hich may in turn dcA'clop a A'crrucose endarteritis. 

Thus Ave find that not only is there a true endarteritic thickening 
of inflammatory origin, but also that the intima is capable of 
shoAving a definite inflammatory reaction Avith the ])rcscnec of a 
cellular infiltration. lIowcA'cr, the mode by Avliich this reaction 
lakes place, the relation of this inflammation to the different .'truc- 
tnre-s Avithin the coats, is still open to discussion. 

Kocstcr believed that the primary lesion of arteriosefert>si' A'as 
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an inflammation of the media. There is, he said, a chronic inflam- 
mation following the vasa vasorum from the adventitia into the 
media while the intimal reaction is only secondary to this. He 
further found that each plaque of endarteritis had one or more 
complementary areas of mesarteritis beneath it. In regard to tlie 
above discussion by Koester, we find the following noted in the 
recent work of IClotz. “The simultaneous presence of a small- 
celled infiltration in the vicinity of the vasa vasorum and the intima 
may be observed during the acute stages, but we have not been able 
to demonstrate a constant relation between them in the arterial 
wall. The localization of one or other in the artery is not alwaj's 
accompanied by a similar reaction in the other arterial coat opposite 
to it. In other words, though an inflammatory reaction may be 
demonstrated about the vasa vasorum in the adventitia and outer 
portion of the media a similar process may not be opposite to this 
in the intima. Moreover, where the simultaneous presence of a 
cellular infiltration has been observed in the inner and outer coats 
of the artery there has always appeared a strip of media adjacent 
to the intima which was uninvolved in the inflammatory process. 
It would, therefore, appear that these reactions are individual, 
though frequently occurring side-by-side in the same vessel. The 
cellular exudate found in the intima appears to arise by a direct 
migration of the wandering cells from the surface of the artery.” 

Although inflammatory diseases of the intima have long been 
recognized, we, nevertheless, feel that the exact character of the 
lesion is not generally recognized. It was not until recently that 
there has been specific information concerning this subject, and we 
would like very much to add supporting evidence to a process 
already so accurately described by Klotz. 

In a previous study upon the reactions of elastic tissue to inflam- 
mation we have briefly made mention of the reaction seen in the 
vessel walls in a case of acute septic meningitis. Following this 
work we thought it of special interest to study the changes in the 
arteries of the meninges in the various types of acute meningitis. 
For this purpose we have selected cases of acute septic, tuberculous, 
syphilitic, and anthrax meningitis, together with blastomycosis of 
the meninges and acute anterior poliomyelitis. 

The stage of the disease at which the patients died of acute septic 
meningitis always gave evidence of a simultaneous involvement 
of the meningeal arteries. At the beginning the intima was found 
very edematous and the cells widely separated, with a considerable 
pinldsh staining granular debris between them. Whether tliis can 
be aceurately taken as the initial stage in all cases is difficult to say. 
However, shortly following upon this edema there was seen a migra- 
tion of inflammatory cells from the lumen of the vessel into the 
intimal tissues. Quite often inflammatory cells could be seen passing 
between the cells of the intimal endothelium, and it appeared as 
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tliough tlie endothelial cells were indented or ])la.stic at these pr)ints 
of entraee. The endothelial covering of the intima could he made 
out in the majority of places and consequently jdlowed accurate 
study of the jirocess. "Witii the migration of these cells into the 
intima the latter became much thicker and more swollen, so that 
it formed a prominent, puffy inner layer (Fig. 1.) The cells which 
took part in this reaction consisted for the most part of polynuclear 
leukocytc.s, wliich e.xtended through tlie entire depth of the intima 
to the internal elastic lamina. However, associated with the poly- 
nuclear leukocytes there were a fair number of lymphocytes and 
large phagocytic endothelial cell.s. In some specimens these endo- 
thelial cells appeared in great numbers, simulating not a little the 
grouping of endothelial cells in the more chronic lesions. Further- 
more, amid the collections of endothelial cells were seen other cells 
like fibroblasts arising from the fixed cells of the intima and having 
elongated oval nuclei and swollen spindle-shaped bodies of clear 
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cytoidasin. The.se. cells appeared in the deep intima, but were 
al.so seen in the intermediate zone of this layer. The endothelial 
cells were large and round, with ])ale-stnijiing j)rotop]asm and 
centrally jilaeed stipiilcd nuclei. I'hese cells were i)hagoeytie for 
]iolynu(,‘lear leukocytes, lymjdiocytes, and a dark brown i)igment. 

In the Intima of some of the ve.ssels the pigment in the endothelial 
cells was not observed, while in others a fair amount of pigment, 
debris, and cells was found. The endothelial cells wt're often so 
crowde<l with phagoeyted cells and material that it wa.s dillicnlt 
to make out the nucleus proper. In some ui.stanees a number ot 
risl-blood cells were also seen in the le.'^ion of the intima. In nio't 
*)f the ve-sels .studiwl the interna! clastic lamina formed the outer 
boundary of the inflammatory infiltration of tin* intima. It woiiM 
.appear that the iniuT elastic metnbrane i.-> a very resistant layer 
and limits the e.xteiit of the inflammation for a relatively long time, 
although ultimately the h.arrier is overcome. 
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The adventitia is commonlj'^ invaded by tlie exudate which 
covers the meninges. This exudate is made up of large numbcr.s 
of polynuclear leukocytes with lymphocytes and a considerable 
number of endotlielial pliagocytes. These cells invade the adven- 
titia, but curiously enough stop at the outer border of the media. 
The striking feature of this is that in the same artery the infiltra- 
tion of the intima has stopped at the inner elastic membrane, so 
that the media is left intact. In vessels so affected the media at 
this time shows no deviation from the normal. It would be well 
to note that in these vessels there is no demonstrable relationship 
between the reaction in the adventitia and that in the intima, and 
hence that the -media cannot be the site from whieh the extension 
into the intima occurs. Another noteworthy feature is that the 
adventitia is quite often comparatively free from inflammatory 
cells while the, intima is densel}^ infiltrated, the entire circumference 
being uniformly affected. 

Although the media is uninvolved in the earlier stages, it, ne\'er- 
theless, becomes involved later on. This takes place by the cells 
advancing along the lymphatics from the adventitia and to some 
extent from the intima. The extension from the intima takes place 
only in a ver^^ small part after the inner elastic membrane has been 
injured by the inflammatory reaction in the intima. The weakening 
of the elastic layer is demonstrated by a Weigert elastic stain, which 
shows splitting and granulation of the fibers with inflammatcjry 
cells lying between the elastic threads. The fine split threads of 
elastic tissue bend into the intima, and in many places they can be 
seen lying among the inflammatory cells close to the parent layer. 
Notching and granulation of the inner border of the ela.stic mem- 
brane was a very prominent feature in these sections. 

When (Fig. 2) the inflammatory reaction involves the media 
it is more intense in the outer layers of this coat. From this ajjpear- 
ance it would seem that the inflammatory reaction in the media 
comes for the most part by the extension from the adventitia and 
advances to the outer border of the inner elastic membrane but 
rarely goes further. When an inflammatory infiltration was observed 
in the media the invading cells were sparsely scattered and rarely 
included all of the types seen in the intima. 

The intima of the arteries of the blastomycotic and anthrax 
meningitis showed extensive infiltration' by inflammatory cells, 
polymorphonuclear leukocytes, together with a fair number of 
large swollen endothelial cells being the principal types of the 
exudate. The reaction in the intima was particularly acute. An 
occasional leukocyte with acid-staining granules was seen. Although 
the reaction was most marked in the intima, there were a consider- 
able number of inflammatory cells in the media and adventitia. 
These cells were confined to tlie coat in which they were found, and 
the internal elastic lamina seemed to act as a limiting membrane. 
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We found it took a fair time for the inflammatory products to bring 
about a sufficient cliangc of the elastic layer to permit diffuse cellular 
migration, in which the intimal and medial reactions commingle 
and appear as if they had been part of a single process advancing 
from without inward. The change noted in these vessels conformed 
to the more advanced reaction observed in the arteries of acute 
septic meningitis. 

In the arteries of tuberculous meningitis the vessel wall was 
only mildly involved, compared to the types previously described. 
The intima was moderately swollen, with the presence of occasional 
lymphocytes and polymorphonuclear leukocytes. The involvement 
never reached the proportions seen in the more acute infections. 
Inflammatory cells were seen scattered in the muscular wall, but 
the reaction was more particularly j)crivascular in character. This 
periarterial inflammation with lym])hocytcs was also the tyjie 
observed in the syphilitic meningitis and anterior poliomyelitis. 



I'/r;. — St’ptif iJjpniiipjtiF. of rlaslic lujjjiiKi tliroimJj inflmiunatory 

pnjcc.'^s. 


Sections of the acute septic meningitis stained with Sudan 111, 
and hematoxylin showed the presence of fat in the cells contained 
within the intima. This fat was found in the form of fine granules, 
some of which were almost globular. It was present in the leuko- 
cytes and endothelial cells of the inflammatory infiltration. At 
times a slight fatty change was noted in the deep intimal tissue 
bordering on the elastic layer. The fat here appeared smooth and 
homogeneous. This was only slight in amount, and was not the 
rule, most of the fat being intracellular. 

Tlie ])resence of large endothelial t-clls in the intima of arteries 
have been described by Klotr. and Anitschkow. Anitschkow fetl 
raldtits with cholesterin mixtures and demonstrated doubly refraetile 
lipoid bodies within endothelial cells in the intima of their arteries. 
Klotz noted that “similar c<>lls may be commonly demonstrate'l 
in human arteries where the fatty degenemtion occurs in the sUficr- 
ficia! lavers of the intima, and when such specimens are cut ifroX' ti.f 
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on the flat they are seen as compact aggregations in which the lipoid 
substance is almost entirely intracellular.” As previously mentioned 
we found endothelial cells in the intima containing fatty granules 
and small globules as well as other endothelial cells containing 
phagocyted cells, fat, and blood pigment. We would draw particular 
attention to the phagoeytic character of the endothelial cells 
observed in our specimens, and to note that it is not at all unlikely 
that the endothelial-like cells noted by other observers are of the 
same type. 

It is almost impossible to definitely indicate the final results which 
occur in the arteries that we have examined, as these particular 
diseases are so uniformly fatal. However, there are several points 
to bear in mind which direct our attention toward the probable 
outcome of the arterial lesion. We have seen that the inflammatory 
process in the intima is accompanied bj’^ progressive as well as 
degenerative changes. Fibroblasts, several layers deep, were found 
proliferating in the swollen intima, and fatty substances were 
present in the superficial infiltrating cells and only rarely in the 
region of the internal elastic lamina. Most of the lipoid substances 
were intracellular, and much of it would, in all probability, have 
been removed by active metabolism in the stage of healing. In 
the end the fibroblastic proliferation would have brought about 
repair of the injured la3^er, leaving the intima thickened and hyalin 
in appearance. 

Virchow demonstrated that the intima, like other non-vascular 
structures, maj’’ be the seat of inflammation, and that a prolifera- 
tion of its own cells leads to the nodular masses on the surface. 
Moreover, the endarteritic thickenings of the aorta about the 
intercostal arteries have been recentlj'^ proved bj'’ Klotz to be of 
inflammatory'' origin. He found the reaction an inflammatory one, 
accompanied by progressive as well as degenerative changes in the 
tissues of the intima and repair accomplished by a proliferation 
of the connective tissues of the inner layer of the intima. It was 
further noted by him that inflammatory’’ reactions of the intima 
of longer duration are always accompanied by’’ a connective-tissue 
disturbance of a proliferative kind, and from them there develop 
the intimal thickenings of the “hy’^alin” ty'pe. 

There is still another process which must not be passed unnoticed, 
the great tendency’’ for thrombosis in these vessels. With the marked 
involvement of the intima and at times disorganization of this 
lay’’er we have a factor enhancing the coagulation of blood. Added 
to this the narrowing of the vessel lumen, slowing of the blood 
stream at irregular points, and an abnormal reaction of the inflamed 
tissue still further assists in producing thrombosis. In many' of the 
vessels of acute septic infection there is total destruction of the 
intima, with early' thrombosis. Fibrin and inflammatory cells are 
found in the deep intimal tissues and take a position between the 
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.split fibers of the internal elastic lamina. The repair of such a 
process would eventually lead to obliteration of the arterial lumen. 
Tliis alteration in the structure of the vessel has been variously 
indicated as “endarteritis obliterans” (Friedlander), “ endarteritis 
productiva” (Orth), “thromboangiitis obliterans” (Buerger), and 
a type similar to the last described by Winiwarter. 

In our discussion we wish to be clearly understood that our 
observations have been limited entirely to the study of acute cases. 
Further, although we have studied a variety of affections of the 
meninges, our opinion as to the ultimate outcome of the changes 
found is based for the most part upon the reactions occurring in 
the arteries of septic meningitis during the acute stage. The 
organisms associated with this affection are the most common 
factors in the production of acute purulent lesions in the bodj'. 
Thej' are commonly associated with septicemia, pyemia, and 
ordinary infections, to which Ave are all subject. Our findings are, 
therefore, A'ery suggestive that if the opportunity is taken to study 
the systemic vessels in the various stages of infectious disea.se.s, 
the inflammatory character of the endarteritic process as described 
by Klotz, could in manj'- instances be determined. 

CoNCLUsiON.s. The intima, although a non-vascular structure, is 
capable of suffering an acute inflammatory reaction. 

This inflammatory infiltration occurs by the direct migration of 
the Avandering cells from the lumen of the vessel. 

An inflammatory reaction in the intima is not ahv'ays accompanied 
by the presence of inflammatory cells in the remaining coats. 

Furthermore, a simultaneous infiltration of the intima and 
adventitia by inflammatory cells may occur Avithout any iriAmlve- 
ment of the media. 

Accompanying the inflammatory reaction in the intima there 
are alterations in the elastica interna similar to tho.se described 
in a prcAUous paper. 

Although Ave have had only the opportunity of observing early 
proliferative changes in the lc.sions studied, Ave, neA'Crtheles-s, are 
of the opinion that ultimate repair is brought about by the continued 
proliferation of the fixed cells of the intima. 

I am indebted to Dr. S. 11. IJaythorn for the specimens of nodular 
syphilitic meningitis. 
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THE ROENTGEN EXPERT WITNESS. 

By Edward Holman Skinner, M.D., 

KANSAS CITY, MO. 

Courts of law depend upon facts. The legal value of medical 
testimony usually depends upon the introduction of a physician’s 
expert opinion of an actual or a hypothetical case. There are rarely 
any tangible facts such as the exliibition of signed papers, defective 
machinerj^ etc. We may say that, generally speaking, expert 
medical testimony is inferential and based upon a physician’s 
interpretation of actual or hypothetical symptoms, both objective 
and subjective. His opinion may be influenced, though not dis- 
honestly, by this point of view or his medical training, experience 
and environment. The greater portion of the law with which 
the physician comes in contact is based upon personal damage 
suits. The extent of the injury to the plaintiff and its influence 
upon his health during the balance of his life, or for a lesser period, 
is the question which the physician is called upon to answer, "hhe 
presence of actual damage to the permanent bony framework of 
the human body is of pertinent importance. This importance may 
be argued, but it is needless to argue that testimony which assures 
the judge and jury of actual bony damage or anatomical normality 
is of inestimable value. 

Pleretofore it has been possible to array upon both sides of a 
case medical talent capable of affirming or denying the actuality 
of a bony defect where the fracture was not compounded. Either 
diabolically or innocently, testimony adaptable to the lawyer’s 
conception of his client’s position could be seeured. 

Difference of opinion is not so much a matter of honesty or 
dishonesty as of temperament, environment, original concejit, 
inheritance, public opinion and possibly least, knowledge of the 
subject. Therefore any medical testimony which presents tangible 
facts, either negative or positive, to a legal hypothesis is a valuable 
advance. 
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The apparent farcical yet perfectly legitimate inconsistency 
of the usual medical testimony is rarely apparent in Eoentgeii 
evidence. 

The Roentgen-ray enters the medicolegal field witli brilliant 
tangible evidence impossible of refutation if properly interi)reted 
and adequately identified. No longer is it necessary to depend 
uiion tlie mental conception of tlie surgeon who has merely inspected 
a patient’s extremity when the actual shadows of the bony parts 
can be e.xliibitcd in court. "While there remains the arguable question 
as to the importance or the influence or result of a fracture in a hone, 
there is no longer the necessity of medical conjecture as to its 
presence or absence. 

The apparent forcefulness of Roentgen negatives does not neces- 
sarily imply tlieir unconditional admission in courts of law. There 
is such latitude in the interpretation of even bony shadows as to 
seriously interfere with the unlimited bantering of such delicate 
scientific exliibits before a judge and jury of average citizens. 

Let us consider a parallel in scientific evidence. For instance, 
a tract of land with a disputed boundary line its before the court. 
At the suggestion of the defendant the court appoints a disinterested 
surveyor to measure and plat the disputed land. The surveyor 
proceeds and then presents Jiis testimony in court based upon the 
measurements made with surveying instruments. These instru- 
ments arc necessary for the surveyor to come to exact conclusions 
ns to the lay of the land and its dimensions, but lie does not show 
his instruments to the jury. Another in.stance, a pathologi.st is 
asked to examine a tissue, let us say, the discharge of a supposedly 
pregnant woman. He proceeds to section tlie tissue, stain and 
examine it with the microscojic. His opinion is the result of the 
use of these .several instruments. Does he actually exhibit the 
microscopical .slides to the judge and jury? No. Yet we constantly 
notice the actual exhibition of Itocntgcn negatives to the jury 
and permit the handling of thc.se scientific instruments by jurymen 
who are wholly incaiiabic to the least conception of shadow values. 

The interpretation of Roentgen .“ihadow.s is a matter of experience 
and a knowledge of anatomy and tissue density. The widely dis- 
.seminated knowlcflge of iihotographie reproductions as to sharpness 
and accuracy of focus is not paralleled liy contemjiorary Rocntgi’ii 
knowledge. 

It is not be.st at ]>re,sent to a.ssnmc any arbitrary position as to 
the admi.s.sinn of Roentgen testimony without tlie actual roentgeno- 
grams. There is little doubt but that the use of the actual Roentgen 
jilate.s as a basis for Roentgen tc'stimony does fortify the roentgen- 
ologist's evideiRa-. 

The ('oNi)Ucn of the Roenttien Kxi'Kut in Coi kt. The 
Roentgen exjiert .‘^houid limit hi-^ 1e.stimony to the far-ts which he 
believe.« his Roentgen evidence tends to prove. He sliould not 
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consider that his qualifications as a Roentgen expert permits him 
to exercise opinions which are distinctly matters of surgical judgment. 

The Roentgen expert should qualify himself by submitting his 
experience of a number of years of actual Roentgen practice, based 
upon previous training under recognized authorities, he may recite 
his scholastic training in medicine and his affiliations with the 
usual medical societies, especially noting the organizations within 
his own specialty; his hospital appointments attest recognition 
of his standing within his own community. His literary pursuits 
may be meritorious but are more a valuation of his industrious 
proclivities rather than of his professional or expert ability. 

It is well understood as a legal proposition that the credibility 
of Roentgen evidence depends upon the science, skill, experience 
and intelligence of the party taking the roentgenograms and testi- 
fying thereto. 

The prejudice of trial attorneys toward clients frequently leads 
them to promote exaggerations in testimon3^ They may also plan 
to go beyond the facts of Roentgen evidence to establish extra- 
ordinary claims of disabilit3^ The Roentgen expert must be war^' 
when the questioning is not sharply confined to the facts as he under- 
stands them from his Roentgen examination alone. Otherwise 
he may tend to subtract from the value of his Roentgen e\'idence 
by the undue comprehensiveness of his knowledge. 

The Roentgen expert must maintain a neutral attitude and should 
not permit an}^ prejudice 'or s^'^mpath}’' to influence his opinion. 
He must not consider his work infallible and the distortions and 
artifice which maj'’ appear in his exliibits must not be reflected 
in his testimonJ^ 

Roentgen evidence, properlj'^ interpreted and carefull.y presented 
to the court and jurjq can wield such an incontrovertible influence 
that the roentgenologist must need maintain a calm, dignified, 
ethical attitude and appearance. 


A CLINICAL STUDY OF CHRONIC DIARRHEA. ^ 

By Dudley Robert-s, jM.U., 

attending physician, bhookly-n hospitai,; consulting gastbo-enteuolooist, 

KINGS PARK STATE IIOSPITAE AND CONEY ISUA-ND HOSPITAL, BROOKLYN, 

NEW YOnK. 

The relative frequcncv of various causes of diarrhea depends 
in large part upon the place in which cases are studied. Chronic 

’ Rend at the xVnnual Meeting of the xVmerican Gastro-ciitcrological .Vssociation, 
Baltimore, Md., May 10, 1915. 
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bacillary and amebic dysentery are relatively rare in Xev\- York 
and its environs, and chronic diarrliea is tliereforc a far more 
infrequent complaint than it is in some regions. We must also 
recognize that etiological statistics will vary with the observer 
on account of personal bias, and will depend upon the particular 
therapeutic field that he has cultivated which determines in part 
the type of case he sees. This series of 74 cases of chronic diarrhea 
whicb we have had the opportunity to study thoroughly in the 
office and.laboratory is made up entirely of selected ambulant cases, 
selected in the sense that the condition of the patient justified 
thorough and repeated examination, and also because cancerous 
and luetic ulceration of the colon has been excluded from the scries, 
as they rarely give rise to true diarrhea, but merely a discharge of 
blood and pus. 

Wc are including under the term chronic diarrhea a constant or 
almost constant looseness of the bowels, a troublesome increase 
in the number of daily evacuations. In the accompanying tabic 
I have arranged what now seems to me the most satisfactory 
classification of the abnormal conditions that occasion chronic 
diarrhea. Wo must admit, however, that with improvements in 
our methods of study it may become necessary to recognize the 
importance of other conditions wlu'ch are not included in thi.s list. 
In this jiarticular scries some of the more unusual conditions did 
not occur. 


T.vule I. Etiology of Chronic Diarriie.v, 

1. .^chvlia gastrica. 

2. Colitis. 

(a) C'atarrhal. 

(h) lilcerativc. 

Siinide bacill.-iry. 

Amel)ie. 

Luetic. 

Cancerous, 

Tubercular. 

Colonic .sta.sis. 

-1. Emotional excitability. 

Clandular disease. 

Pancreas. 

Thyroid. 

.•\drcnal. 

The achylia group. 

Wc .'Indl coniine the term achylia gastrica to tho-e ca‘-es in which 
the tC"! jnea! shows no free acid atni the total acidity is twenty 
or under, 'i’he test meal is small in amount jiial show- little 
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TABLE II. 


Number. 

Age. 

Se.x. 

Duration 

of 

symptoms 

Gas 

anal 

oiS 

O u 

Total ; “.X 

acidity. ‘ “ ” 

Colitis. 

Colonic stasis. 

Other data. 

1 

27 

F. 

3 years 

GO 

80 


Marked 

Neurotic. 

2 

05 

M. 

10 years 

0 

12 

Atrophic 


Chronic nephritis. 

3 

40 

M. 

5 years 

50 

74 

Ulcerative 


Non-amebic; hemorrhagic. 

4 

33 

F. 

3 years 

0 

20 



Pulmonarj' tuberculosis. 

t5 

47 

F. 


0 

16 



Goitre; acute thyrotoxicosis. 

0 

70 

M. 

0 years 

0 

10 

Atrophic 



7 

42 

M. 


25 

40 




8 

40 

F. 

1 year 

20 

35 

Catarrhal 

Marked 

Neurotic. 

9 

38 

M. 

5 years 

55 

80 

Catarrhal 

Marked 


10 

10 

F. 

1 year 




Marked 

Rectum filled; spastic. 

11 . 

42 

F. 

2 years 

6 

12 

Acute 

No 

Acute colitis in attacks. 

12 

43 

F. 

2 years 

0 

10 

Catarrhal 

No 


13 

32 

F. 

3 years 

0 

15 

Catarrhal 

No 

No relief from appendectomy. 

14 

39 

F. 

2 years 

GO 

85 

Catarrhal 

No 

Neurotic. 

15 

30 

F. 

1 year 

0 

15 


Marked 


10 

38 

F. 


0 

11 




17 

35 

F. 

10 years 

30 

55 

Ulcerative 


Amebic dysentery. 

IS 

48 

F. 


35 

70 



Addison's (incipient). 

19 

49 

iM. 

3 mos. 

0 

12 

Catarrhal 



20 

08 

F. 

3 years 



Ulcerative 


Non-amebic; liomorrhaRic. 

21 

28 

F. 






Spastic bails in rectum. 

22 

40 

F. 

10 years 

05 

80 


Marked 

23 

45 

F. 

8 years 

20 

30 

Catarrhal 


Chronic pancreatitis; stones. 

24 

33 

F. 


25 

40 




25 

51 

M. 


35 



Addison’s (incipient). 

20 

30 

M. 

2 years 

30 

45 


Marked 

27 

33 

F. 


0 

15 




28 

30 

F. 

8 years 

40 

00 




Addison’s (incipient). 

20 

29 

M. 

3 years 

35 

55 

Ulcerative 


Non-amebic hemorrhagic. 

30 

35 

F. 

4 years 

40 

GO 

Catarrhal 

Marked 

Neiirotici 

31 

35 

M. 

0 years 

32 

45 

Catarrhal 


Severe proctosigmoiditis. 

32 

29 

F. 

1 year 

20 

35 

Catarrhal 

Marked 


33 

48 

F. 

2 years 

34 

50 

Catarrhal 



34 

28 

F. 


0 

12 




35 

30 

F. 

3 mos. 

20 

52 

Catarrhal 

Marked 

Spastic feces in colon. 

30 

42 

F. 


0 

12 




37 

64 

M. 

10 years 

0 

15 

Ulcerative 


Cured by ipecac in five days. 

38 

47 

U. 

2 years 

30 

05 

Catarrhal 


Severe proctosigmoiditis. 

39 

08 

F. 

1 year 



Catarrhal 


Severe proctosigmoiditis 

40 

02 

M. 

4 years 

6 

12 


Marked 


41 

37 

F. 

5 years 

30 

47 

Catarrhal 

Marked 

Severely toxic. 

42 

55 

F. 

5 years 



Catarrhal 

Marked 


43 

30 

M. 

10 years 

20 

40 

ulcerative 



44 

38 

F. 


0 

10 




45 

28 

M. 

0 mos. 

Ulcerative 



Non-amebic; hemorrhagic. 

40 

44 

M. 

1 year 

6 

ii 

Catarrhal 



47 

34 

M. 

0 mos. 

40 

GO 

Catarrhal 



48 

31 

M. 

1 year 

0 

IS 

Catarrhal 



49 

29 

F. 

4 years 

20 

41 


Marked 

Neurotic. 

50 

37 

M. 

3 years 

29 

55 

Catarrhal 

Marked 


51 

38 

M. 

0 mos. 

0 

12 




52 

53 

M. 

5 years 

0 

10 

Catarrhal 



Puimoniiry lubcr{niloni.s. 

53 

55 

M. 

10 years 

0 

12 

Catarrlial 



54 

33 

M. 

12 years 

0 

13 

Catarrhal 




35 

F. 


20 

40 



Pulinonarv tuberculosi.s. 

50 

35 

M. 

12 years 

Ulcerative 



Amebic. 

57 

02 

M. 

0 years 

6 

20 

.•Itropliic 



Cholelithiasis. 

■ 58 

29 

F. 

1 year 

30 

50 

' 

No 

Hyperthyroidism. 

59 

32 

F. 

2 years 

15 

30 

Catarrhal 

Moderate 


00 

34 

F. 

G mos. 

20 

35 

Catarrlial 


Graves’ disease 

01 

52 

M. 

1 year 

20 

35 

Ulcerative 


Hemorrhagic; non-amebic. 

02 

37 

M. 

1 year 

40 

00 

Catarrhal 

Marked 


03 

55 

F. 

7 years 

15 

25 



Hypcrthyroidi.'-m. 

04 

(i2 

M. 

1 3 years 

0 

15 




05 

37 

!■'. 

' 0 years 

25 

40 



Graves’ disease. 

00 

01 

M. 

1 IS mos. 

15 

27 



.Vddison’s ili.scase. 

()7 


M. 

1 3 years 

0 

20 

Ulcerative 


Amrbie. 

OS 

^ 35 

1 F. 

1 G mos. 

15 

35 

} 

..... ... 

Addison’.s di.sea.se. 

09 

i “1 

i I'- 

5 years 

30 

50 

Catarrhal 

ilarked 

Spastic tyjKL 

70 

: 17 

1 F. 

' 2 years 

25 

40 


Marked 


71 

: 39 

■ M. 

2 years 

35 

55 

Ulcerafivo 


Noii-ainebic; hemorrhagic. 

72 

' 50 

1 M. 

S years 

0 

9 

Catarrhal 



73 

47 


1 vear 

1 30 

55 



Hyperthyroidism. 

74 

' 52 

1 

1 M. 

r 3 years 

15 

45 

! Catarrhal 

Intermittent 
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chymification. Only on two occasions Jiai'c I seen acliylia disappear 
and free acid appear at a later period. 

Of the 74 cases of chronic diarrhea in this series, 22 (or 84 per 
cent.) showed achylia gastrica. Diarrhea is not necessarily an 
accompaniment of failure of gastric digestion, as is shown by the 
fact that it is rareh’’ seen in malignant disease of the stomach or 
after gastro-enterostomy for pyloric stenosis: and out of a total 
of 79 cases of achylia seen in my office, only these 22 had loose 
bowels. These statistics correspond closely with those puidished 
by Stockton^ in a series of 132 cases of achylia. I have never seen 
a chronic diarrhea which I believed was explained by hyperchlor- 
hydria. In those with diarrhea we might suppose there was a 
failure of pancreatic digestion, but this is contrary to our observa- 
tion. The opinion that the diarrhea is of nervous origin is entirely 
untenable in a majority of cases. It is possible that in the con- 
stipation attending hj’peracidity and the diarrhea of achylia we 
have some fundamental but as yet undiscovered fact of jdiysiology, 
but at the present time we are, I think, forced to the conclusion 
that achylia is rather a predisposing cause of diarrhea, and that 
there is usually a direct exciting cause. 

In studying these 22 cases I have been impressed with the number 
of times that concomitant conditions could be held accountable 
for the looseness of the bowels. In S cases c.vamination disclosed a 
definite' catarrhal colitis, and excellent results were secured solely 
by the treatment of the colitis. In 2 cases examination disclosed 
an amebic ulcerative dysentery, and the diarrhea was cured by 
ipecac therapy. In 3 cases there ivas colitis, and many organisms 
of the flagellate group wore found in the fre.sh dejecta and gastric 
contents. lA)cal treatment of the stomach and colon by irrigation 
resulted in temporary cessation of the diarrhea and the temporary 
disappearance of the flagellates, but no j^ermanent relief. In 2 
cases we liavb seen achylia gastrica in elderly men with atrophic 
colitis. In 4 cases there were periodic outbreaks of acute serous 
colitis characterized by the passage of enormous quantities of 
practically odorless fluid rich in scrum aH)umin. In 2 c.ascs there 
was a definite pulmonary tuberculosis and a consiflerable suspicion, 
although not entirely proved, of tuberculous enteritis. From these 
observations I am lefl to the opinion that achylia renders the in- 
dividual more liable to chemical, mecluniical, and inicrobic injury, 
which gives rise cither to irritation of the colon with uiuhie stiimila- 
tion of peristalsis or to acute attacks of inflammation or to chronic 
changes in the mucosa. 

My cxjwriencc with the treatment of diarrhea associated with 
nchvlia has led me to view with considerable <piestion some of the 
accej>tcd ideas on the subject. Fo far as diet is concerned, 1 thinl: 

•• Jtire. Sc»., I0<yj. cx\^viii, I.', 7, 
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that ordinarily it has less affect than we have been led to believe. 
Foods which are ordinarily laxative, such as fruits and fats, may 
occasion or continue the bowel looseness more than in the normal 
individual. But, on the other hand, some patients do fully as well 
and many better on a diet in which there is an abundance of in- 
digestible residue. The limitation of proteid food because gastric 
digestion is lacking gives no satisfactory clinical results. In the 
small group of cases where there are frequent outbreaks of acute 
colitis it is sometimes necessary to persist in a bland diet such 
as would be used in any subacute gastro-enteritis. Hydrochloric 
acid therapy has never proved of much temporary or any permanent 
value, although I have tried it repeatedly in different doses. I 
have never seen any good results with any form of enzyme therapy. 
Astringent medications have in the main given only temporary 
relief. 

In a few instances I have seen remarkable results with massive 
doses of tannigen, 5 grains every hour day and night, for several 
days. These have all been in cases of profuse, watery diarrhea of 
long standing in which all otlier measures have failed. The more 
satisfactory results have been secured by the treatment of the 
colitis in those cases where it has been demonstrated. 

Colitis Group. In addition to the 8 cases of catarrhal colitis 
and 2 cases of amebic dysentery in achylia subjects the series showed 
16 cases of chronic catarrhal colitis, 6 cases of non-amebic ulcerative, 
colitis, and 5 cases of amebic ulcerative dysentery. The appear- 
ance of macroscopic mucus is not in itself sufficient evidence of a 
catarrhal condition. Mucus is essentially a protective substance, 
and is secreted when the mucosa is irritated. It seems to me the 
diagnosis rests on the history of repeated acute attacks of colitis, 
the presence of persistent tenderness over the course of the colon, 
the persistent admixture of mucus with or without pus and blood 
cells in soft feces, and the appearance of the mucosa of the rectum 
and sigmoid colon. 

The diagnosis of amebic ulcerative colitis is best made by exami- 
nation of scrapings made directly from the ulcerated areas with a 
dull curet. (In private and hospital practice I have repeatedly" 
seen this demonstrated in cases of amebic dysentery when the 
report of the stools has been negative). Ulcerative non-amebic 
dysentery is comparatively rare in New York, according to my 
experience. Study of these cases has failed in every instance to 
demonstrate organisms of the dysentery group, although H. Strauss, 
of Berlin, in a recent article, reports positive agglutination findings 
with various bacilli of the typhoid dysentery group. 

My experience with the treatment of tlie cases in which chronic 
colitis of various kinds has been demonstrated has been highly 
satisfactory. In the catarrhal cases I rely on a massive dose of 
bismuth subcarbonate, 3 ounces once a week, and daily rectal 



2(U RonKui'S: a clixical study of ciiroxic diarrhea 


injections of 8 to 10 ounces of a 10 per cent, solution of gelatin 
given at a temperature of l]n° to 125° F. A diet rich in cellulose 
or the lieinicellnlose, agar-agar, is a most important means of pre- 
venting a recurrence of the catarrhal conditions. These cases have 
all done well with few exceptions in spite of gastric conditions. In 
the past six months I lia^-e seen two'reraarkable successes in intract- 
able bloody dysentery of a sevefe form by tlie use of a preparation 
of the phenol group which the maker calls “ trimethyl-methoxy- 
])henol.” It is said to be twenty times more bactericidal than car- 
bolic acid, and its use in doses of 40 minims daily gives no evidence 
of toxicity, as it is not ab.sorbed from the intestinal tract in the 
smallest amount. A, rapid and permanent cure of these ulcerative 
dysenteries has been brought about by administration of this 
product by mouth and the addition of this preparation to gelatin 
injections. In my tliree previous ca.ses of severe chronic bacillary 
dysentery the ultimate results were bad. 

E.motioxal Diarrhea Group. Xeurotic conditions, ' as an 
e.xplanation for chronic diarrhea are highly unsatisfactory, and only 
twice in this series have we been satisfied with this explanation 
It is true that in many instances tlie patient is of a nervous tempera- 
ment or has an irritable nervous system, and in one way or another 
this may increase the tendency to diarrhea. On the whole, however, 
such a diagnosis we would regard as exceedingly untrustworthy 
unless every other cause could be excluded and there was a most 
intimate association between exaggerated emotional states and 
abnormal peristaltic activity of tlie colon. 

Stasis Group. A definite group or groups of cases complaining 
of diarrhea may Avith modern methods of diagnosis, especially the 
Roentgen-rays and sigmoidoscope, be found to have an underlying 
colonic stasis. Clinically, it has seemed to me we Jiave three 
fairly well-marked varieties of this condition. Tliis lias been the 
sole condition found in 8 cases, and in all the diarrhea has been 
cured by treatment of the underlying constipation. 

The first is a group of patients, usually young women, complaining 
of diarrhea, although the .stools on examination are found to con- 
.sist of small balls, aiipnrently spastic feces. Examination of the 
sigmoid, in spite of several previous movements during the morning, 
shows a considerable filling with well-formed feces in the form 
of the.se tiny balls. Apparently avc liave to deal with a spastic 
irritability of the lower colon and a failun* to emjity the boAvel 
com{)letely at one time. .Some of these cases arc attended with an 
abnormal tightness of the sphincter muscle, with or without irritable 
fissures or hemorrhoids. On one occasion a single polyp was found 
iiigh in the rectum, the removal of whicli restdted in the ee.'-sjition 
nf this rectal irrit.ability. 

The seemid group nf case.s may projicrly he designated fec;d 
inipa< tion, and ilnoroseopic or roeiitgenograjihie examiiuition show.s 
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a dilated colon with a passage through a portion of the impacted 
area._ TJiis type of stasis constipation has been seen three times 
in-this series, always in patients well along in years and of rather 
corpulent habit. 

The third group is one wliich we Jnivc begun to recogni/,e since 
using the Hoentgen-rays as a routine in the study of these cases. 
There is stasis in a dilated cecum, usuallj-^ prolapsed over the brim 
of the pelvis, which retains its contents an abnormal time — fer- 
mentative processes may be set up which give rise to intermittent 
or persistent diarrhea. It seems quite probable that this is one of 
the causes of the condition described by Schmidt and Strass- 
burger as Garungsdyspepsia and Garungcatarrh. It is possible 
that diarrheas which have been said to depend on chronic appendix 
conditions are in reality brought about by conditions other than 
the inflamed appendix in the right iliac fossa. Diarrhea associated 
with chronic appendicitis is decidedly rare, and in those cases 
which have come under my observation it has persisted in spite of 
appendectomy, but has been relieved by the treatment of the co- 
incidentally inflamed mucosa of the colon. 

Thyroid Group. In 9 cases there was ample evidence of h.yper- 
thyroidism, 4 showing definite exophthalmic goitre. As a rule, 
these patients do not seek relief for the intestinal disturbance 
but consult a heart specialist or neurologist. From my study of these 
cases I am convinced that we have to deal simply with hyper- 
peristalsis, without failure of gastric or intestinal digestion, without 
colitis, without' stasis. Every chronic diarrhea in a neurotic subject 
should be under suspicion of having its origin in a disturbance of 
thyroid function, and careful search should be made for the char- 
acteristic signs associated with hyperfunction of the gland. 

Pancreatic Group. Chronic pancreatitis and cancer of the 
pancreas with or without obstruction of the common bile duct 
are usually attended with large, soft, fatty stools, but by no means 
witli diarrhea. In only one case in this series was chronic change 
in the pancreas demonstrated, and in this instance the condition 
was extremely severe, attended with glycosuria, with a high grade 
of intestinal putrefaction and colitis. I doubt that failure of 
pancreatic digestion is ever an adequate explanation of jjcrsistcnt 
diarrhea. 

Adrenal Group. Five cases in this series have seemed to me 
to represent an incipient' form of Addison’s disease, characteri;ccd 
by marked secondary anemia, with Iiigh lymphocyte count, dis- 
proportionate loss of flesh and strength, low blood-pressure, and a 
slight general bronzing of the skin without definite changes in the 
mucous membranes. In all of these cases it was possible to exclude 
thyroid disease, colonic stasis, failure of gastric digestion, and 
coiitis. In 3 of these cases excellent results were secured by the 
use, over a long period, of nucleoprotcid of the adrenal made l)y 
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Dr. S. P. Beebe, of Cornell University. Otlier adrenal preparations 
failed to have any effect on the diarrliea.^ We have tried out this 
preparation in diarrlieas apparently due to otlier conditions ivithout 
success. Adams in his analysis of 97 cases of Addison's disease 
found tliat ,31 showed definite improvement with a preparation of 
the adrenal gland given by mouth, while 16 were permanently 
relieved. We are, of course, dealing with an indefinite and complex 
group of cases, and the mere fact that these patients have survivefl 
for some years may throw some doubt on the suggestion of their 
having had disease of the adrenal gland. It is possible tliat we had 
to deal with a disturbance of adrenal function without actual 
destruction of the gland. The fact remains, however, that this 
preparation of the gland subst.ance was specific in these 3 cases, 
while in general it has no constipating tendency. 

Summary. 1. Chronic diarrhea is a relativ'ely infrequent 
affection. It may complicate any morbid condition, but in the 
study of this series of cases the attempt has been made to determine 
the factors responsible for the disturbance of bowel function. 

2. Achylia gastrica occurs in about one-third of all cases, but is 
to be regarded as a predisposing cause of irritation and inflammation 
of the colon. The most satisfactory results in diarrhea associated 
witli achylia were obtained by the treatment of colonic stasis by 
diet and tlic colitis by appropriate measures. 

3. Colitis is not necessarily accompanied by chronic diarrhea, 
but particularly in the nervous seems to give rise to irritability of the 
colon, whicli causes frequent evacuations. 

4 . Colonic stasis may give ri.se to chronic diarrhea, and dietetic 
measures which increase peristaltic activity quiet the apparently 
already overstimulated bowels. Stasis is probably an important 
predisposing factor in colititis, for the permanent relief of the 
colitis depends largely on overcoming stasis. 

0 . Emotional excitability may at times be a factor in causing 
diarrhea, but nervous states arc rarely to be regarded as the sole 
cause of chronic loo.sencss of the bowels. 

6. Hyperthyroidism frequently gives rise to a chronic diarrhea 
of moderate severity. It differs in tliis particular from the severe 
diarrhea, attended with emaciation and prostration, which accoin- 
patiies destruction of the nflrcnal gland. It seems quite proijable 
that the latter condition is more common than has been recognized, 
and is not entirely dependent on tJic destruction of the gland sub- 
.stancc. 

7. .Success in the treatment of chronic diarrhea is peculiarly 
dej)cndcnt upon the exhaustive study of the case by all diagnostic 
resources, particularly as a combination of factors is not infrequently 
rcspon.silde for the normal activity of tJic bowel. 


' I’r.ni'tiiioncr, O.'t., 11*0'!, p. >7.!. 
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THE METABOLISM IN A CASE OF MYASTHENIA GRAVIS, 
WITH CONSIDERATIONS ON THE ADMINISTRATION OF 
CALCIUM AND OF GLANDULAR PREPARATIONS. 

By Arthur Booicman, M.D., 

AND 

Albert A. Epstein, M.D.,^ 

NEW yore:. 

(From the Neurological Service and the Chemical Laboratory of the Mount Sinai 

Hospital, New York City.) 

A NUMBER of clinical and pathological observations in cases 
of myasthenia gravis have caused various authors to assign a 
prominent pathogenetic role in this disease to one or another of 
the organs of internal secretion as Avell as to the liver. 

Oppenheim was the first to report a lesion of the tliymvs in this 
disease. In another case, Weigert found a lymphosarcoma of the 
thymus, associated with cellular infiltrations in the muscles, which 
he ascribed to inetastases from the thymus tumor. A number of 
other cases have been reported in which some abnormality of the 
thymus was found at autopsy. Mandlebaum and Celler^ have 
reported such a case, and in their excellent review of the subject 
are inclined to consider neoplasms of thymus origin as a possible 
pathogenetic factor in a certain proportion of the cases. A 
number of therapeutic suggestions have been based upon this 
association. Schuhmacher^ claimed to have secured marked im- 
provement after thymectomy in a case of Basedow’s with myas- 
thenic symptoms. 

The association of myasthenia with Basedoio’s is not an uncommon 
one. Stern^ in a recent article has cited a number of cases showing 
it. In his own case, tetanoid contractions of the fingers and pig- 
mentation and bronzing of the skin were later associated with these 
conditions. He proposes to treat' the disease by complete th^nnec- 
tomy and unilateral thyroidectomy. 

Chvostek'^ ascribes importance to disturbances of the pora- 
thjroids. He attributes myasthenia to hyperfunction or dys- 
function in contrast to the hj'pofunction of this gland, which he 
assumes to be the cause of tetany. The changes in the thymus 
so frequently found in myasthenia, he believes are of no pathogenetic 


' Work done under tenure of tlie Theodor Eschcrich Fellowship in Pathologj'. 

- Jour. Exj}. Med., 190S, -x, SOS. 

’ Mitt. a. d. Gi'onzg’cb. d. Med. u. Chir., vol. xxv. 

•* Neurol. Gentralbl., 1914, p. 409. 

5 Wien. Idin. Wchnschr., 1908, xxi, 37; Lubarsch and Ostertag's Allg. Pathol, 
u. pathol. Anat. d. Mens. u. Tiere, 1908. 
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importance. The weight of experimental evidence is against his 
theorv.® 

We h are referred to the finding of bronzing and pigmentation 
of the skin in myastlienia by others. This was present in our case 
as well. It is well known that in dogs muscular weakness and 
increased skin pigmentation follow adrenal e.vtirpation and that the 
pigmentation can be made to disappear by infusions of ci)inephrin. 
Tlierefore, an etiological connection between an adrenal lesion and 
the myasthenic symptom-complex must be considered i)0ssiblc. 
The high blood-pre.ssure in our case might also be taken as further 
evidence of this connection were, it not that the experimental 
facts in regard to the connection between disturbances of blood- 
pressure and adrenal lesions are contradictory. 

The urine in our patient showed signs of a nephritis, the quantity 
and specific gravity were approximately normal, and the nitrogen 
excretion was sufficient. We are inclined to believe that tlie kidney 
lesion was comparatively unimportant and not in itself sufficient 
to explain the high blood-pressure. 

At the time our investigations were made, ])revious publications 
on the subject led us to expect distinct variations from the normal 
in the metabolism of our patient. Spriggs' had found the creatinin 
excretion decidedly below normal in his ])aticnt. Pemberton* was 
able to corroborate this in one case, in which he found also a marked 
loss of calcium with a normal nitrogen balance. Diller and Posen- 
bloom* have quite recently published a case in which they got the 
same results for calcium and creatinin. accompanied, however, by 
a negative nitrogen balance. Kaufmann” in his patient investigated 
principally the nitrogen metabolism and the ammonia excretion, 
lie found that exerci.se caused a decrease in the retention of nitrogen, 
and if continued. a loss together with increased excretion of annnouia. 
In his case there was, however, disea.se of the liver. 

In our case the mctaboli.sm of nitrogen, pliosidiorus, .sulphur, 
calcium and mag/iesium, and the ammonia and creatinin e.vcrction 
were studied while at rest, with cxcrci.se to the point of e.Nliaustion, 
during the administration of epinephrin (Parke, Davis & Co.), 
and of thyimis" gland, foIlowtHl immediately by a control period 
jind also with prolongcxl adniini.stration of calcium. The calcium 
was given with the iiitention of studying its effect on the symptoms 
and on the loss of calcium we anticipated in the earlier [ktuxIs. 
We wi.shed to observe the effect of epineidirin and of tliymus on the 
clinical .symjUoms and on the metabolism. 

* liii'fil, liiiii rt' .SfErrlitiii. aa I'a., lOia, i. 

' C^tinri.- M*'*!.. 1007. i. *',s, 

'AMi'lt. .fori;, .Men. i;iIO. r\.xxi\, MO. Ill uorl, llr- 

tirin ■>! ll-.c fiK«i (iSa.'iltiril l>y roiiijrtil.-iiioii. iiol \>y 

> .Jiirii, .Mrs. .Sci.. I'U !. rxiviii. 0.*,. 

' f. IVvi Ii. u. .Xr'ir.. lims. x\. 'Jiri. 

II T!;!-- "'fi' r eimulr.l-.ir yivi n Ariiiotir Cn.'- iiT'-v nxtl-'n-- 
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A study of the tables shows that in our case, except for the 
creatinin, there was no striking variation from the normal in any 
of the constitutents studied during any of the experiments. Tliere 
was throughout a retention of calcium, of magnesium, and of sulphur, 
and except for a very slight loss in the last period, a substantial 
retention of nitrogen and phosphorus. There was no disturbance 
of the ammonia excretion even during the exercise period (Period 
II), although at this time there was less retention of nitrogen. 
There is, therefore, contrary to the opinion held by Kaufmann, 
no evidence of an acidosis in .our case. Period IV shows a slight 
increase in tlie retention of all the constituents. This was probably 
due in part to poor marking off of the stool, as the daily weight 
of the dried feces was less than in the other periods. During thymus 
feeding there was an increased retention of nitrogen and of phos- 
phorus. Three days before the beginning of the period of calcium 
administration (Period X) the patient had a slight intestinal 
disturbance for two days, accompanied by abdominal cramp.s 
and diarrhea. It is iirobable that the slight loss of nitrogen and 
phosphorus is connected with this. During this period almost all 
of the additional calcium fed to the patient was excreted. 

In common with previous observers we found a low creatinin 
excretion. This shows best in the creatinin coefficient, which 
averages 4.8 mgs. creafinin-nitrogen per kilo (normal 7-11 mgs.), 
while the ratio excreted to the total nitrogen averages 3.6 per cent., 
(normal 3.9 per cent.). During the thymus period and the calcium 
period creatin was excreted in noticeable amounts. 

The work of Halpern has been made available to us very recently 
by a translation which we owe to the kindness of Dr. Lowenthal. 
In two cases of myasthenia, Halpern found marked retention of 
nitrogen, phosphorus, and lime, Avith a normal ammonia excretion. 
In his last published case,^^ during a five-day experiment, the dail.A' 
intake (the composition of the diet appears to have been computed) 
and balance Avere as folloAVs: 


Intako. Rftention. 

Nitrogen 17.30 gnis. 3.00 gnis. 

Phosphorus 2.40 gnis. 0.12 gin. 

Calcium oxide .3.05 gms. l.GOgins. 


The retention, it aaIU be seen, closely resembles our results, 
except that the calcium retained by his patient is very much greater 
than in our case. The AA^eight of the AA'oman on Avhom the experi- 
ment AA^as made is not mentioned, nor are any other clinical datti 
giA^en in his paper. In the absence of these it AA'ould be idle to 
attempt to explain the quantitatiA'^e differences betAA'een his results 
and our oaa'ii. 

Prolonged administration of calcium, of oA^arian substance, of 

’-Halpern, Micez. Mcdycyiia, 1912, xlvii, 014. 
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testicular substance and of tlnTnus bad no apparent effect on 
the clinical course in our case. Wiile the patient was receiving 
epinephrin she developed cardiac palpitation and tachycardia 
after each administration, together with flushes and a feeling of 
weakness. It is clear that the result of our work offers no sup])ort 
for the administration of calcium in the treatment of this disease, 
as suggested by Pemberton. In the absence of clinical improvement 
from the administration of thymus gland, the increase in the reten- 
tion of nitrogen and phosphorus do not constitute an argument 
for its use. Nor have we any evidence upon wliich to recom- 
mend the use of ovarian or testicular substance, while the use of 
epinephrin was clearly harmful in our patient. 

Clinical Data. S. S., aged fortj’--nine years; female. Ad- 
mitted to the neurological service of the Mount Sinai Hospital, 
May 2, 1912. 

Has one child alive and well. No other pregnancies. Last 
menstruation October, 1911. For the past two years troubled by 
epigastric oppression coming on a few minutes after eating and 
persisting for .several hours, accompanied by eructations of gas. 
Has lost twenty-two pounds in last two months. About six weeks 
before admission she noticed drooping of right eyelid and inability 
to raise it at will, followed shortly after by the same manife.stations 
in the left lid. At this time she once fell to the ground from wcak- 
ne.ss. About ten days before admission she noticed difficulty in .swal- 
lowing, which became more and more marked toward the end of tlic 
meal. About three days later she noticed difficulty in .speaking 
and feeling of heavine.ss and thickness in the tongue. The arms 
arc gradually becoming weaker; the muscles of the neck have been 
weak since the onset of illness. 

Physical Signs. Looks pro.stratcd; sallow; skin negative. 

July 5. Eyes. (Dr. Wolff). Incomplete ptosis of right eye; 
ocular motility in all directions restricted in varying degree, in- 
volving third, sixth, and fourth nerves of both sides. Lower branclios 
of left facial nerve paretic. Fundi normal. Diagnosis: incomplete 
external ophthalmoplegia. 

Very slight rigidity of neck. Teeth cariou.s; pyorrhea alveolaris. 

Lvngs. Percussion note hyperresonant. I{esi)iratory murmur 
distant and weak; expiration is low ])itched and prolonged. I'ew 
moist rales at bases. 

llrnTl. Rapifl. First sound has lost most of its rnnscnlar 
quality. No enlargement. 

Lircr and Spleen. Negative. 

Abdomen. Lower pctles of both kidjieys felt; otlierwi.'^e negativt'. 

Exlreinities. Inexhaustible elonus in right ankle. Deej) reflc‘xes 
gtmerally exaggerated. 

Sensation.^. Normal. Speeeh .shiw and difficult; enunciates 
p(>orly. Pronunciation of labials goo<l. that of lingnals somewhat 
impaired. 
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Swallowing difficult, no regurgitation through nose. Apparently 
some paresis of soft palate. 

July 8. Less drooping of right eyelid. Voice stronger. Tongue 
can be fully protruded. Pulse of good quality and tension. The 
condition varies from day to day; at times voice becomes very 
weak and husky; eyelids droop and she says it is difficult to 
masticate because of weakness of lower jaw. No true fibrillation 
of tongue. Diagnosis at present between mj^asthenia gravis and 
organic bulbar-pontine lesion, with a probability of its being the 
former. 

July 18. General condition improving;- musculatiue becoming 
stronger. Speaks very much more clearly; can control e.yelids 
with more power. Formerly when taking fluids by means of siphon 
tube, had to rest after an ounce or two. Now takes several ounces 
without resting. Pulse tension better. Her condition does not 
vary so much from day to day. 

July 27. Electrical reaction. No reaction of degeneration. 
Muscles respond promptly to normal faradic current and rapid 
stimulation causes no fatigue. Patient thinks that power in hands 
is niuch improved after stimulation. On raising the arms at right 
angles, myasthenic reaction becomes very marked. 

August 9. Myasthenic reaction in masseter, facial muscles, 
triceps, and pectoralis major marked. 

August 27. Still partial ptosis of right eye, varying from day 
to day and at various times of same day. Feels much better. 
The exliaustion on voluntary movement no longer perceived. Voice 
less nasal. No dj^sphagia, no diplopia, etc. Since yesterday, 
slight exhaustion in supporting extended upper extremities. 

September 13. Gradually improving. Ptosis and muscle e.x- 
haustion still occur at times. From this time until the patient 
left the hospital in January, 1913, there was no important change 
in her general condition. The myasthenic condition at times 
becomes more pronounced for a short period. In December bronzing 
of the skin was noted. This gradually increased and was most 
marked on the knees and elbows. There was no pigmentation of 
the mucous membranes. Several times during her sta;\’^ in the 
hospital the bowels were loose for several days at a time. This 
condition yielded readily to treatment with opium and bismuth. 
Twice peculiar attacks were noted. These lasted fifteen to twenty 
minutes. She suddenly became very weak, dyspneic, broke into 
a cold sweat. The face and hands became cyanotic.^ The pulse 
was rapid, weak, and apparently low tension, but remained regular. 
Respiration was of the abdominal type, the chest being practically 
motionless. 

Urine: Sp. gr., 1012 to 1026. Most of the examinations showed 
a faint trace of albumin, an occasional hyaline cast in the centri- 
fuged specimen; no sugar. Daily quantity, 425 to 1100 c.c. 
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l^'a-s-m’rDKaiii and rmi P'mpid negative. 

Blood Count. Ix^ukoeAdcs, yOOO; small lyini)lu)cvtes, 21 per 
cent.; largo lymphocytes, 7 per cent.; eosinophils, 3 per cent.; 
polynnelears, 70 jier cent. 

Bhod-jm’.stuirc (summarized from several observations). Systolic, 
190 to 21.5; diastolic, 140 to 170. Pulse pressure, 05 to 05.* 

The weight varied between 48.5 and 51 kilos. 

The patient has been under observation since diseharge from the 
hospital. 

In March, 1913, diffuse pigmentation of 'buccal mucous mem- 
brane appeared. The strength of the muscles of the neck improved, 
but her condition otherwise remained unchanged. Tliere was from 
time to time a transient improvement in her condition, so that 
.she was able to walk about the room with assistance and at times 
alone. 

Early in 1914 there was a period of marked improvement lasting 
six months continuously. Since September, 1914, at intervals of 
about a month, she became worse for a few days at a time. The 
muscles, especially of tongue, mouth, and eyelids, then became 
weaker; she felt generally weaker and had repeated flushes. During 
these periods she had a sensation of epigastric oppression, and the 
liver was tender and palpable. On several occasions there was 
nau.sea. Reflexes remained uncliangcd. The .systolic blood-pressure 
was between IGO and 200. Thymus gland was given at home 
for two months immediately after the patient left the hospital. 
During the past two and a half years she received ovarian sub- 
stiincc on and off for long periods, 5 grains being given three 
times daily. Dried-beef testicle was also given in the same flo.so 
for eight or nine months. 

The patient died March 21 , 1915, as the result of an acute broncho- 
pneumonia. An autopsy could not lie performed. 

4'o sum up the clinical features, we have a characteristic case 
of myasthenia gravis iiresenting also an occasional transitory 
attack of marked dy.spnea and tachycardia. Unusual .syinjdoms 
arc the (‘xtremely high hlood-pre.ssure and the increasing dermal 
pigmentation and pigmentation of the buccal mucous membrane. 

Experi.men'Tal D.\ta. The patient during each of the metab- 
olism jjeriods and for at lea.'^t three days preceding was fed on 
the Folin” test diet. The amount taken was carefully measun d 
and an equal amount preserved dail\- for analysis. 'J'liis was 
shaken with about 1 jier cent, of toluol, placed on ice, and a 
cond)ined .sample made uj) for analysis at the end Of each period. 
Urine and feces were also analyzed ff)r the whole jieriod, cx(i[>t 
that nitrogen, ammonia, creatin, and creatinin estimations in the 
urine were made for « ach day separately. I’eces were mark<-d oil 
bv means of carmin. .Ml analy.';es were made in duplicate, and 


“ Atji' T, xiit, f.'i. 
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the figures given are averages from pairs of closely corresponding 
results. The analytical methods used have been given in detail 
by one of us in an earlier paper,*^ the onl^'- variation being that 
feces, food, and urine were all ashed in platinum as a preliminary 
to the McCrudden method. Except during Period II the patient 
was kept in bed. 

Period I. Duration, six days — ^July 24 to 30. 

Period II. Duration, six days — ^August 1 to 7. Walked several 
times a day until exhausted; aggregate about 500 meters daily. 

Period IV. Duration four days — ^August 14 to 17. From August 
11 to 17 inclusive, 10 minims of 1-1000 epinephrin were given 
hypodermically three times daily. 

Period VI. Duration six da3^s — September 1 to 7. Five grams 
of thymus gland Avere given thrice daily during this time. 

Period VII. Duration, seven days — September 7 to 14. Thymus 
gland was given from September 14 to November IS in the same 
dose as before. From November 15 to December 26, 6 gms. of 
calcium lactate were given daily in four doses. 

Period X. Duration six days — ^December 18 to 22. On account 
of slight intestinal disturbance preceding it the food mixture wa.*'- 
diluted with half its volume of Avater. The calcium lactate con- 
tained 0.7734 gms. CaO in the daily dose. The feeding mixture 
also contained more lime than before, so that the amount of this 
substance given AA^as about double that during the other periods 
studied. 

The results of the analyses folloAV and are averaged for each period 
in grams per diem : 

Table I. 


Period. j 

I 

I 

! 

II 

1 

! 

VI 

VII 

X 

' N 

S.0S2 ! 

i 

S.8G 

1 

1 9.32 , 

9.86 

9.75‘5 

9 . .S7 

S 

0.791 

0.87G 

1 0.938 . 

0.952 

1.048 

1 238 

Food . . . • P 

0.805 

0.999 

! 0.948 

1 . 037 

1 . 033 

1 . 037 

C.aO 

1.0S4 

1.137; 

i 1.145 ; 

1.18 

1.112 

2 , 207 

MgO 

0.299 

0.336 

1 0..3.39 

0.328 

0.409 

0..331 

'i N 

0.443 

0.76G 

i 0.255 

0.997 

0.755 

0.8 

S 

0.042 

0.0G7i 

i 0.038 , 

0.098 

0.072 

0.105 

Feces . . . < P 

0.175 

> 0.223 

! 0.114, 

0.246 

0.18 

0.328 

1 C.aO 

0.511 

0.939 

i 0.371 

0.767 

0.62 

1 ..548 

MgO 

0.082 

0.245 

0.102; 

0.174 

0.137 

0.213 

■ '! N 

5.377 

7.07 

G.335 ' 

5.441 

0.6,59 

9.4.58 

i S 

O.GIC 

' 0.495 

' 0.5G9 , 

O.olS 

0.605 ' 

0.705 

Urine . . . • ■ P 

0.G02 

0.622 

0.446 

0.472 

0 on ' 

0.899 

i C.iO 

0.128 

0.13G! 

0.112 

0.192 

0.192 

0.34 

1 ■ MgO 

0.045 ! 

! 0.039 

0.00 

0.076 

O.OS 

0.109 

f N 

+2.202 j 

+ 1.023 

+2.73 

+3.422 

+2., 330 ; 

-0 .388 

! S 

+0.133 i 

+0.314 ; 

+0.31 

+0.336 

+0.371 

+0.308 

Balance . . . • ! P 

+0.028 ■ 

+0.1.54 

+0.386 

+0.319 

+0 242 

-0 19 

: CaO 

+0.4.55 

+0.0G2 

+0.662 

+0.221 

+0.3 

+0.319 

( MgO +0.172 ' 

+0.0.52 

+0. 176 

+0.078 

+ 0. 192 

+ 0.099 


” Bookman, A., Amcr. Jour. Dis. of Children, lOM, vii. -jaCi. 
■5 Computed. 
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Table II. 


Poriotl. 


!I 

IV 

' ''■* 

VI 1 ; 

X 

Total nitrogen 

5. .38 

7.07 

0.33 

1 

- 5.44 

0.00 : 

9.40 

Ammonia nitrogen .... 

0.42 

0.390 1 ... 

• 0.307 

0.400 , 

0.550 

Creatin 

0.0 10 

0.030 


; 0.148 


0.202 

Total creatinin 

0. 0.-53 

0.571 

0.71 

1 0.013 

0.518 : 

0.805 

Total creatinin as nitrogen 
Percentage of total creatinin. 

! 0.242 

! 

1 

0.212 

0.20 

1 0.227 

‘ 

0.192 i 

0.299 

nitrogen to total nitrogen . 
Milligrams of creatinin nitro- 

|4..S 

3.0 

1.1 

i 4.2 

; 

2.8 ' 

3.2 

gen per kilo body weight 

4.7 

' 

4.1 

5.1 

; 4.7 

1 

4.0 

0.0 


Summary. This case of myasthenia gravis presented as unusual 
•SjTTiptoins bronzing of tlie skin and pigmentation of the buccal 
mucous membrane and liigh blood-pressure. 

The metabolism of calcium, magnesium, phosphorus, sulphur, 
and nitrogen and the ammonia excretion vere studied, with the 
patient at rest, while taking e.xercise, during the administration of 
epinephrin, of tlijunus gland, and of calcium, and presented no 
abnormal features. The e.xcretion of creatinin was below normal. 
There was at times a considerable e.xcretion of creatin. 

Ovarian and testicular substance were also administered. Neither 
the glandular preparations nor the calcium appeared to have any 
influence upon the clinical course. 
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Prenciples of H 11 MA.N Physiology. By Ernest H, Starling, 

M.D. (Bond.), F.R.C.P., F.R.S., Hon. M.D. (Breslau), Hon, 

Sc.D. (Cambridge and Dublin). Second edition; pp, 1271; 

566 illustrations, 10 in colors. Philadelphia and New York: 

Lea & Febiger, 1915. 

Perhaps none of the fundamental subjects in medicine has 
undergone more radical changes of late than has physiology. For 
this reason it is particularly gratifying to welcome a new and 
thoroughl}'' revised edition of Starling’s Text-book of Physiology, 
long regarded as one of the standard works on this subject. 

In this new edition the author has wisely eliminated some of the 
less important subjects that appeared in the first edition, thereby 
reducing somewhat the size of the volume. At the same time, 
however, he has brought the subject matter thoroughly up-to-date 
by revising and even rewriting many of the sections and by intro- 
ducing much new material. Among the chapters that have been 
decidedly improved by rewriting, are those on the circulation and 
those on the voluntary muscles. The additions embrace invariably 
live subjects that have proved to be of far-reaching importance 
and wide-spread interest. For example Starling discusses carefully 
such topics as vitamines, the human cardiogram, the various 
cardiac nodes, etc., and has added entire chapters dealing with 
the innervation of the bronchial musculature and the nutrition of 
the brain. To enumerate in detail all the additions and changes 
is out of the question. Suffice it to say that in this new edition, 
the author has set forth that which is best and most modern in 
physiological teaching. 

Throughout the entire book one is impressed by the fact that 
Starling never fails to emphasize the fundamental relationship 
that e.xists between physiology and the clinical side of medicine. 
As a result of this attitude he has introduced into physiology a 
clinical interest that should prove helpful and stimulating to both 
student and practitioner. G. IM. P. 
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Proguessivk Mkuicixe. a Quauterly Digest of Aovaxceh, 
17iscc)veiues axp Improvements in the ^Iedicat. and vSintGiCAi, 
Sciences. Edited hy Hobart A.mory Hare, IVofes.sor 

of Therapeutics in the Jefferson Medical College, Pliiladcliihia, 
and Leighton F. Appleman, M.D., Instructor in Therapeutics 
in Jefferson Medical College, Philadelphia. Vol. HI, Scptcinhcr, 
1915. Pp. 307; 26 illustrations. Philadelphia and New York: 
Lea & Fehiger, 1915. 

In Progressive Medicine for Septemher, 1915,- William Ewart has 
a most instructive article of nearly a hundred pages on the heart, 
lung.s, and other intrathoracic viscera, including the thyroid. 
Ewart’s medical contributions have distinct literary merit; like 
many of his countrymen he takes the trouble to write well, thereby 
setting an example that might to advantage be followed by a 
large number of pre.sent-tlay medical writers. Ewart in this con- 
tribution has not confined himself to purely clinical subjects, but 
has taken up at some length many important physiological and 
jiathological problems. Dermatology and syphilis are discussed 
by William S. Gottheil. He lays particular stress upon the treat- 
ment of psoriasis, furunculosis, dermal tuberculosis, and favis and 
ringworm of the nails, Tlie few pages he devotes to svTihilis are 
almost wholly taken up by a discussion of the present status of 
syphilis therajiy. As has always been the case heretofore, Edward 
P. Davis furnishes a most exhaustive review of obstetrics. In 
addition to discussing pregnancy, eclampsia, the placenta, labor, 
and the puerperium, he devotes considerable space to obstetric 
surgery and to riiseases of the newborn. The article on di.sease.s 
of the nervous system, which concludes the volume, is worthy of 
its eminent author, William G. Spiller. Without ])lacing undue 
emj)hasis ou any one subject, in the space of fifty-eight jiages Spillcr 
seems to have touched upon nearly every new and imjiortaiit 
subject in neurology. G, JM. P- 


Progressive ^Medicine. A Quarterly Digest of .\dva.vce.s. 
Discoveries, and Lmi’Roveme.nt.s in the Medical and Surgi- 
cal Sciences. Edited by Hobart A.mory Hare, M.D., J’oi- 
fe.ssor of 3’herapcutics in Jefrcr.son IMedieal (,’ollege, I’liiladeljihia, 
and Leighton F. .‘Vi’I’J.kman, M.D., Instructor in Therajieutics, 
Jefferson Me/lical College, Philadelphia. Vol. IV. Deceinl>cr, 
1915. Pp. 421; 79 illustrations. Piiiladeipiiia and New 'fork: 
D-’a Febiger, HI! 5. 

VolU-MF. D'. the December numbiT of Progrrssirr Mfdii'ttii\ 
opens with a loiti: article l>y Edward H. Goodman on disc.-oe,^ of 
the diec.^tive tract and allied organs. .-\t the <iutset he lay.- great 
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stress OR oral sci)sis and its relation to disease. Among the many 
other important subjects Avhieh he particularly emphasizes should 
be mentioned: studies on gastric function; gastric ulcer and 
carcinoma; achylia gastrica; syphilis of the stomach; duodenal 
ulcer; constipation; colitis polyposa; chronic appendicitis; func- 
tional tests for hepatic insufficiency; cholelithiasis; pancreatitis; 
and pancreatic functional tests. J. Harold Austin’s contribution 
on diseases of the kidneys is an admirable critical review of the 
enormous amount of work that has recentl}^ been done on renal 
function. In addition, he describes various types of nephritis, 
uremia, renal tuberculosis, and hydronephrosis. The surgical 
aspect of renal diseases is dealt with by Charles W. Bonne^', Avho 
also takes up diseases of the ureter, bladder, prostate, and genito- 
urinarj" diseases in general. Of the many noteworthy contributions 
that each j'^ear appear in Progressive Medicine, there are none more 
deserving of favorable comment than the careful, critical reviews 
furnished by Joseph C. Bloodgood. His present article, dealing 
as it does largely with the subjects of shock, anesthesia, wounds, 
infection, fractures, and dislocations, is particularly intere.sting, 
since it has given him an opportunity to describe first aid and 
military surgery, with special reference to the lessons learned in 
the present European conflict. The volume concludes with a 
practical therapeutic referendum by H. R. AI. Landis, in which 
he discusses many therapeutic agents that are of particular interest 
at present, such as the various sera, benzol, corpus luteum crotalin, 
emetine, kaolin, liquid paraffin, pituitrin, and vaccines. 

Without a doubt, each year the contributions to Progressive 
Medicine are more thoughtfully and carefully prepared; the result 
is that with every new volume this quarterly becomes more and more 
a necessity to the physician who strives to keep abreast of the 
times. G. AL P. 


Notes on Dental AIetallurgy. By W. Bruce IIepburne, 
L.D.L. (Glasgow), Lecturer on Dental AIetallurgy and ^ isiting 
Dental Surgeon in the Glasgow Dental College and .School; 
Alember of the Dental Examining Board of the Royal I acuity 
of Physicians and Surgeons. Second edition. New A ork: 
William Wood & Company. 

The present revised edition of this book which the editor now 
presents is a valuable contribution to dental metallurgy, and was 
probably prompted by the manifest changes in the knowledge and 
views now held regarding amalgams and cements. Tlie chapters 
devoted to these subjects and alloys clearly and ably express tlie 
most recent ideas. The field that obtains strictly to dental 
■ metallurgy is imiDortant but rather restricted. This small bonk has 
been most carefullv written throughout, and can be recommended. 

P. ]>. L. 
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The House-flt, INIusca Dotiestica Linx. Its Structure, 
Habits, DEVELOPiMEAT, Eelatiox to Disease akv Control! 
By C. Gordon Hevtit, Dominion Entomologist of Canada; 
formerly Lecturer in Economic Zoology in the University of 
Manchester. Pp. 3S2; 104 illustrations, partly in colors. Cam- 
bridge University Press, Zoological Series. 

This work represents the development of a subject which was 
presented by the author in a series of papers during the years of 
1907, 190S, 1909. It is not designed to be a popular treatise on the 
house-fly, but is intended to serve the more e.Kacting needs of “ento- 
mologists, medical men, health officers, and others similarly en- 
gaged.” Doubtless it will be very welcome to those whose business 
it is to fight the diseases propagated by our most common insect 
pest. The scope of the book is indicated by the titles of its sk 
parts. They are: (1) structure and habits of the house-fly; (2) 
lireeding habits, life history, and structure of the larva; (3) the 
natural enemies and parasites of the house-fly; (4) other species of 
flies frequenting houses; (5) the relation of house-flies to disease; 
(0) control measures. Nearly one-third of the book is devoted to 
a consideration of the last tivo topics. E.vperiments showing the 
nature of the dissemination of various disease-producing bacteria 
are described and illustrated. Practical means for reducing the 
numbers of flies are considered. There is an excellent bibliography, 
together with author and subject inde.\c3, C. E. McC. 


A Text-book of Medical Chemistry and Toxicology. By 
James W. Holevnd, hl.D., Emeritus Professor of Medical 
Chemistry and Toxicology, Jefferson Medical College, Phila- 
delphia. Fourth edition; pp. G7S; 116 illustrations. Philadel- 
phia and London: "W. B. Saunders Comjiany, 1915. 

The problem confronting every author of a text-book is to keep 
its successive editions abreast of the times. Although but four 
years liavc passed since the third edition of Holland's Mcdiciil 
Chemutnj and I’oxicolorj;/ api)eared, still many new changes were 
necessitated in the Tcvhkm of the present work. 

The rapidity with Avhich we are making progrc.ss in these fields 
is indicaUxl by an increase of 147 pages over the jirevious volume. 
With the exception of the ojicning iiaragraplis, which have been 
omitted, the first 243 pagc.s are jiractically unchanged: in fact, 
the .same general ])lan of the previous edition has been continued 
in this fourth printing; one which seems most .satisfactory. JCxten- 
sions to the chapters on radium, thorium, uranium, and vanadium 
cover the field very well. The newer organic ctmipounds of arsenic. 
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the constitution of the carbohydrates and glucosides, the synthetic 
local anesthetics allied to cocain, the protective enzymes, the 
hormones, and an entire new chapter on feces are all subjects of 
timely and valuable information to the reader. A number of new 
tests have been added, including those in connection with names of 
Seleivanoff, Wassermann, Volhard, Harvey, Benedict, Folin, 
Hart, Russo, Tsuchiya, Fromer, Abderhalden, etc. Whether all of 
these tests should occupy a position in a standard text-book is of 
course open to debate. Some of them still operate on uncertain 
grounds. A more minute description of the details in their execu- 
tion would, we believe, be of value to the student of medieine who 
goes to this book as a laboratory guide. 

The work remains an excellent exposition of the subject. It 
covers the ground in a crisp manner and furnishes a foundation 
for those who choose to build upon it. The author is to be con- 
gratulated upon the revision. T. G. S. 


Roentgen Rays: How to Produce and Interpret Tiieji. By 
Harold Mowat, M.D. (Edin.), Temporary Lieutenant 
R. A. M. C. At present Officer to Roentgen-ray Department, 
Meerut Indian General Hospital; Radiographer to Metropolitan 
Hospital and Royal Chest Hospital. Pp. 204; 106 illustrations. 
New York: Oxford University Press, 1915. 

It is unfortunate that this book should have gone to press just 
at this time, when the author’s military service has e^ddently been 
the eause of its completion in a very hurried manner. He states in 
the preface that the “book is written for those who have little or no 
knowledge of the subjeet of Roentgen rays.” Unfortunate, again, 
since it is for this class of readers that the greatest accuracy is 
essential, and the book is certainly not free from inaccuracies, in 
addition to being very incomplete. We cannot conscientiously 
recommend it to this class of readers, to say the least. The criticism 
of a roentgenologist would begin at the title and continue to the 
end. The illustrations in connection with the thorax and digestive 
traet are exceedingly poor, H. Iv. P. 


Headache, By Dr. Siegi\iund Auerbach, translated by Ernest 
Playfair, M.B., M.R.C.P. Pp. 20S. London-Oxford Uni- 
versity Press. 

This small volume is a splendid scientific discussion of the 
important symptom of headaehe in all its various phases and 
manifestations. It well merits a careful study. H, J. M., Jr. 
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Humax Physiology. By Lmci Luclvnt, Director of the Piiysio- 
logical Institute of the Boyal University of Pome. Translated 
by FRA^-CES A. Welby. In five volumes. Yol. III. The Mus- 
cular and Nervous Systems. Edited by Gordon i\f. Holmes. 
jM.D. Pp. 558; 141 illustrations. New York: jMacmillan Com- 
pany, 1915. 

The third volume of the monumental work of Luciani excels 
the two volumes which have previously found their way into 
English on account of the fact that the translation is from the 
fourth Italian edition, which has appeared since the English trans- 
lations of \olumcs I and II. The subject matter is thus brought 
up to 1913. 

The book embraces the following subjects: general physiology 
of muscle; mechanics of the locomotor apparatus; phonation and 
articulation; general and special physiology of the nervous system. 
At the end of each chapter is a short bibliographj' containing only 
most carefully selected references. References to recent English 
literature have also been introduced. The volume, therefore, on 
account of the thoroughness with which the subjects have been 
considered and the brief but valuable bibliography, serves as a 
most splendid reference book. 

In tin's volume, perhaps more so than in any of those which 
have thus far appeared, one appreciates the wonderful mentality 
of its illustrious author. The logical sequence of the data presented, 
the conservatism of opinion upon mooted subjects, the philosophical 
attitude both broad and analytical, and the clearness of ex])re.'sion, 
all impress the reader with his greatness. The work for yeans to 
come will remain a much-used book of reference, Aviil live as do 
the works of iMullcr and those works edited by Schafer. The reader 
is seldom conscious of being in the hands of a translator; the style 
is clear and free. E. L. 


An Essay on Hashek-sh, I.ncludi.ng Oiiserv.viio.ns and ExpKUt- 
.MENT.s. By Victor Hoihn.s, f’onlributing bhlifor, MrdirnI 
llrvicw of ]{rriai\<t; Pharmaceutical Chemist, Columliia I'niver.sity. 
Pp. 8.3. Ncav ^'ork: iNIcflical Review of Ibn iew.s. 

'Pins essay on ha.shee.sh is made the cloak for an interesting bit 
of observation and experimentation. The historienl, pharnia- 
eoiitieal, and therafieutic <’on.sideralions of the drug are foI!(ny(‘<l 
by an a< eoimt of tlie re.sults of its ndrninistratimi, in intoxicating 
d(><e, to a number of persons, including the autlior liimself. 
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FHEDEHICK FOHCHIIEIMEH PHOFESSOH OF MEDICINE IN THE UNIVEHSITY OF 
CINCINNATI, CINCINNATI, OHIO. 


The European Bed-bug as a Carrier of Disease. — D. Thomson 
{Annals Trap. Med. and ParasiioL, 1914, viii, 19) points out the advances 
made in the study of the transmission of such tropical rliseases as 
malaria, yellow fever and filariasis. Similar work has, he says, been 
neglected in connection with diseases of the temperate climates. The 
present study deals with the European bed-bug. Thomson first 
studied 184 bugs as controls; the majority of them were adult bugs 
which had presumably fed upon human beings who may ha\'e been 
diseased, and were not, therefore, proper controls in the strict sense 
of the term; 107 of these were examined for acid-fast bacilli with the 
Ziehl-Neelsen stain, the remaining 77 being stained with Giemsa’s 
stain. No acid-fast bacilli were found and no protozoa. In feeding 
the bugs on diseased individuals the following results were obtained: 
One hundred and five bugs fed on lepers and 3.5 caught on the inatresses 
of lepers were examined. In none were acid-fast organisms found. 
Five bed-bugs were fed on an advanced case of Hodgkins’ disease. 
All developed within eight days a grayish, mouldy growth o\ er the 
body and examination showed them to be infected with a micclium 
and spores. However, 22 bugs fed on an early case of Horlgkins’ 
disease showed no such condition, even thirteen days after fcciling, 
though 6.5 per cent, of them showed “Chlam^'dozoon-like bodies.” 
Thirty bugs fed on a patient Avith myeloid leukemia were studied, the 
e.xaminations being made four to nineteen days later. All showed 
Charcot-Leyden crystals in intestines and feces. Fifty per cent, of 
these bugs also contained the “Chlamydozoon-like liodies.” The 
latter were also found in 60 per cent, of the hugs which fed on a jiatient 
with lymphoid leukemia and in 43 per cent, of those allowed to feed on a 
VOL. 151, NO. 2. — feuriiahy, 1910. 10 



282 


rUOGIlESS OF JtEDICAL >SClEXCE 


])atient witli sarcoma of tlie ileum. The results Avith a few hmp; fed on 
a cancerous patient Averc entirely negative. While Thomson's re.'ult.s 
are largely negative, there is need for further study, he says. 

The Relation of Bile Pigments to Hemoglobin.— .1. 0. W. Bahraat 
and W. Yorke (Ajuiah Trap. MaJ. and FnrasitoL, 1914, viii, 509) 
have made an e.xperimcntal study on the rabbit of the relation of bile 
pigments to hemoglobin. Under ether anesthesia, a cannula AA’as inserted 
into the gall-bladder; the common duct Avas ligatured. Tlie bile was 
collected for a certain period of time and then homologous hemoglobin 
solutions Avere injected intraA-enously. The bile Avas again collected 
and its concentration aa-rs compared witli tliat collected during the 
control period by means of a Zeiss comparison spectroscope. Barratt 
and Yorke summarise tlieir findings as folloAA’s: Consequent upon 
intravenous injection of hemoglobin solution tlicre is a (listinet and 
immediate increase not only in the concentration of bile pigment but 
also in the amount of bile pigment excreted. During the three or 
four Jiours following the injection tlie amount of pigment c.\creted 
may increase from four to six times the amount found before the 
injection. Tavo h\-pothcses may be advanced to explain this increase, 
(1) that tlie hemoglobin injected is actually conA-erted by the liA’cr into 
bile pigment, or (2) that it merely stimulates the liver cells to incrcaseil 
production of bile pigment. Against the first hypothesis is the fact 
that the increase of pigment is not so great as might be anticipated 
from tlic relatively large quantity of liemoglobin introduced into the 
circulation and the consequent high degree of hcmoglobincmia resulting 
(up to 20 per cent.). The amount of hemoglobin found in the plasma 
of normal rabbits is betAA-ecn 0.02 and 0.05 per cent. This fact seems 
to indicate tliat the degree of red-cell destruction normally occurring 
in the liA'ing animal is slight. Assuming that the pigment of normal 
bile is deriA’cd entirely from hemoglobin set free by tlie disintegration 
of erythrocytes normally occurring in the living animal, then it is ratiier 
surprising that Avl)en the degree of Jtemoglobiiiemia is increased four 
hundred times, tlie amount of bile pigment is augmented only sixfold 
at the most. B'urthermore, as Yorke and Nauss liaA-e shoAvn, the mere 
iutrodtiction of homologous hemoglobin solution into the veins of 
normal rabbits is not enough to produce jaundice. Tlie liemoglobin- 
emia gradually disappear.s, lea\-ing the blood jdasma clear and eolorlrss 
without any trace of bile pigment. Barratt and Yorke attempt to 
apply ihcir results to blaekwatcr fever. .Since from these experiment.s 
it appears that iritraA-enous injection of hemoglobin results in an 
increased excretion of bile jiigmcnt it AA-ould seem that the icterus almo-t 
invariably obserA'ed in blaekAA'ater fcA-er cannot be attributed solely to 
hcinoglobinemia. 

An Improvement in the Phenolphthalin Test for Occult Blood in the 
Feces. — I. Boas (Dcutsflt. mrd. Wrhnachr., J915. xli. 519) de-eribeM 
a moilifiealion of his recently pro{M)sed method of performiiig tlie 
piienoipbtbaiin te.st for oeeult blood in the feee.s. 'i'be reagent i' pre- 
pared as folloAvs: 25 gm. of potassium hydrate are dissolved iu e.c. 
of distilled AViAter; 1 gm. of jdieiiolpbtbalin is arldeil. and the xithtnre 
is taken vigorously, .\fter solution is complete, powdered le.eiabse 
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zinc is added, and the preparation is boiled in an Erlenmeyer flask 
until the fluid is completely decolorized. After cooling, distilled water 
is added to the original volume and the solution is filtered. The filtrate 
is water-clear and remains colorless when acetie acid, alcohol and h^^•dro- 
gen peroxide are added to a portion of it in a test-tube. The solution 
is stable for several weeks. In the course of time oxidation of the phenol- 
phthalin around the lip of the bottle may occur. It is always advisable 
to use a colox’less solution. The method of perfoi’ming the test Boas 
describes as' follows: An acetic acid-alcohol extract (5 gtts. acetic- 
acid and 15-20 c.c. alcohol) of the feces is prepared. From a drop- 
ping bottle 15 gtts. of the reagent are placed in a test-tube, to which 
are added -5-6 gtts. of 3 per cent, hj'^drogen peroxide and 2 c.c. of 
absolute alcohol. The tube is well shaken. The fecal extract is filtered 
and the filtrate is allowed to run slowly into the test-tube, so that 
it forms a layer with the prepared reagent, about one-half of the filtrate 
being employed. If blood coloring matter is present, there appears 
immediately or gradually a rose or deep red ring at the line of contact, 
the depth of color depending upon the amount of blood pigment present. 
If the color is faint, it is more readily perceived by placing the tube 
before a white background. The result of the test is rarely doubtful. 
But when such is the case. Boas proceeds in the manner devised by 
Schumra for increasing the delicacy of the guaiac test; the feces are 
rubbed up with equal parts of alcohol and ether, filtered repeatedly, 
and then the filtrate is evaporated to dryness. The dry residue is 
suspended in acetic acid-alcohol and filtered. Then, using the filtrate 
as the fecal extract, the method as described above is followed, when 
the rose-colored ring becomes definite if blood is present. Boas has 
carried out duplicate tests with guaiac and with benzidin. He has found 
the phenolphthalin test more delicate than the benzidin and much 
more sensitive than the guaiac. Furthermore, whenever he has found 
the guaiac and benzidin tests positive, the phenolphthalin test has 
always been plainly positive. The observations described above 
relate only to occult blood in the feces. With stomach contents the 
, contents are different, and will be discussed in a subsequent communi- 
cation. 


Observations on Infection and Immunity in Maternal and Fetal 
Lues, — ^From his observations on large material of his own and 
from reports in the literature, J. Trinchese {Deutsch. med. Wchnsch., 
1915, xli, 555) has reached cei-tain definite conclusions in regard to 
luetic mothers and their offspring, which he summarizes as follows; 
I. Colles’ law is false, i. e., an immunization of the mother by the 
fetus is impossible, because (o) a paternal infection of the fetus does 
not occur and ih) the fetus produces no immune bodies. 11. Profeta’s 
law is misleading. Immunization of the fetus by the mother does not 
occur, for the placenta is impermeable to the immune bodies of the 
maternal organism. III. The earlier the fetus is infected, the more 
rapidly the syphilis advances after the manner of sep.sis, which leads to 
the death of the fetus within six weeks. IV. Until about the eighth 
month the fetus forms no immune bodies and its blood is therefore 
negative to the Wassermann reaction, though its tissues may be swarm- 
ing with spirochetes and the mother’s blood may yield a positive 
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aperinann reaction. A' . In the last month of pregnancy the fetus 
begins to develop protective substances and its blood inav give a po.'itivc 
Wassermann test. _ YI. If the infection of the child occurs in the last 
few weeks before birth, clinical symptoms of lues at birth may fail and 
the Y'assermann reaction may be negative, since the incubation period 
for both phenomena may have been too short. These are tlie children 
formerly looked upon as immune. They are, in reality, the “late” 
syphilitic children. YIT. If, indeed, it happens that latent or even 
florid luetic mothers bear healthy children, then, in consequence of 
YI neither the lack of symptoms nor the negative Wa.ssermann reaction 
is certain evidence that the child is healthy. YIII. The following arc 
the pos.sibilitic5 at birth for the offspring of syphilitic moihcrs: 1. The 
child is clinically syphilis-free and has a negative Wassermann reaction. 
2. The child is clinically syphilis-free and has a positive Wassennan 
reaction. .3. The child has clinical syphilis and a positive Wassermann 
reaction. 4. The child has clinical syphilis and a negative Wassermann 
reaction. In the sequence given, the possibilities for the life of the 
child become progressively worse, so that the fourth generally means 
the death of the child. 


Vaccination Against Typhoid in the United States Army. — Lv.steu 
{Jour. Amrr. Med. Assii., 1915, l.w, 510) says that for the decade 
1900 to 1909 there were 3,510 ca.ses of typhoid fever among the 
American troops, with an average therefore of 351 cases j)er annum. 
In 1909 up to September 1, 830 individuals had received one or more 
doses of the typhoid vaccine, a number Avhich, for all imactical purpose.s 
can be disregarded. In this year there were 2S2 cases of typhoid in 
the army consisting of a mean strength of 84,077. In the year 1910, 
10,093 persons were vaccinated. One hundred and ninety-eight case.s 
of typhoid arc reported for the same year. In 1911 from January 
to June 30, nearly 28,000 officers and men were vaccinated. Tiie 
routine vaccination of all reemits was begun in June, 1911, and on 
September 30, 1911, vaccination was made compvdsory for the entire 
army. The gradual introduction of vaccination against typhoid 
began to show rcstdts :is soon as it was done on :i scale of any size. 
This was by the end of 1910. In that year, with 198 eases of typhoid 
fever, it can h.'irdly be .stated that the disease was “practically abol- 
ished’' by improved sanitation, as the antivaeeinationists would 
have us believe, lly the- end of 1911, .seventy cases of typhoid fever 
had occurred. By the end of the first quarter of 1912, practically 
all of the army was vaccinateil, and new mcti coming into the serving 


were being vaccinated as soon as cidistefi. There were twenty'.'fveri 
cases to the end of that year and nineteen of these, were in the {)er.^on> 
of soldiers who had not been vaccinated against typhoid fever. IMicrt 
vaer ination can be said to have become complete, as in 110.3 and 110 •{, 
there wen* four and seven cast's, re.spectively, jind only two of tiif-e 
had had the complete conr>e of vaccination when they were laheii 
with tvphoid fever. Tin- sttmdard tu' salutation maintained ha;; not 
varied* noticeably for some year.-;. The oidy change in recent tear- 
h;is been a. system of con-ervuncy in camps that largely prevents tin ■ 
cttieriug thi'' latrines and f)ecomuig coiivevor.s of tlhca---. Hut tm 
oould have affected only a Miiall part of our troop.; it! any year, iii 
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1911 from 10,000 to 12,000 out of a total of 92,802 were in camps; 
during the last two years (1913-1914), from 12,000 to 15,000 out of a 
total of 92,580. Finally it must be remembered that tlie soldier comes 
into quite as intimate contact with civilians as he does with his com- 
rades. He contracts diseases (measles, mumps, scarlet fever, influenza 
and others) just as he did before, with the exception of smallpox and 
typhoid fever. Why are these diseases practically no longer existent 
among our soldiers? Vaccination against smallpox and against typhoid 
fever are the active agents in banishing these diseases from armies that 
thoroughly and efficiently use these measures. It may be of interest 
to add that for the first six months of 1915, only one case of typhoid 
has so far been reported as occurring in the United States Army. 
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Gastrostomy for Stomach Drainage. — Nystrom {Zcniralhl. f. Chir., 
1915, xl, 721) says that Jaboulay, in 1905, employed the stomach fistula 
in a case of peritonitis with ileus to control the great distention of the 
abdomen and obtained a marked relief of the respiratory disturbance. 
The patient recovered. It has been employed 'with success in cases 
of volvulus of the small intestine and gastric dilatation. The direct 
permanent drainage of the stomach by gastrostomy is indicated espe- 
cially in two kinds of cases; (1) In ileus. Through stomach drainage the 
intestinal contents streaming into the stomach are iramediatel.\' and 
continuously being evacuated. The distention of the upper part of the 
abdomen is removed, the diaphragm can move more freely and the heart 
action and respiration do not suffer as when the diaphragm is forced 
upward. Vomiting ceases and the patient drinks freely without evil 
consequences. (2) In operations on the stomach, this procedure is 
indicated when a suture insufliciently cannot be avoided, and when a 
pre-operative or operative obstruction cannot be overcome by an 
anastomosis operation at the same sitting. It is especially i-aluable in 
operation for a perforated gastric or duodenal ulcer with peritonitis, 
or in intestinal paresis. It removes the toxic intestinal contents from 
the stomach, and the distention of the upper part of the abdomen, 
and thereby j)rotccts, from internal pressure, the ulcer often sutured 
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with difficulty. Any operation necessary for an existing stenosis may 
be postponed until a later, more favorable, time. The gastro.stomy is 
best performed according to the teclinic of ^Yitzcl. The aseptic intro- 
duction of a soft catheter will be rendered easy through a suitable 
canula. A purse-string suture is first introduced, including about a 
square centimeter of the anterior wall of the stomach. This portion of 
the stomach is seized on both sides by tootli forceps and held up, when 
it is penetrated Avithin the suture eircle by the canula armed with the 
soft catheter. A small incision through the serous and muscular layers 
makes this more easy. The canula is then withdrawn and the catheter 
allowed to remain. The purse-string suture is then tied, the catheter 
invaginated a few centimeters and held there by a chromic catgut 
invagination suture. Nystrom does not fix the stomach to the abdomi- 
nal Avail, but alloAA’s it to remain completely free and the eatheter to 
pass betAvecn the sutures of the abdominal Avail, the avouikI in Avhich is 
completely closed in the usual manner. After about two Aveeks flic 
catheter is usually loose and may then be remoA’cd if all is going well. 


A RevieAv of the Literature of Fractures. — Huntington (Aim. Surg., 
1915, l.xii, 264) from a comprehensive surA'cy of the literature con- 
cludes that the public demands, and is entitled to, better results from 
fracture treatment than haA'c, hitherto, been obtained; that from SO 
to 90 per cent, of long bone fractures can be successfully treated by 
the closed metliod; that conserA’ath’c treatment exacts a high degree 
of skill and close attention to details; that resort to the open method 
is of too frequent occurrence; that the least possible amount of foreign 
fixation material should be the rule; that steel plates, in the treatment 
of fractures, are a menace from the standpoint of permanency; that 
the bone implant is the fixation material of choice; that intramedullary 
splints are inferior to the autogenous bone implant; that fixation 
material of Avhatcver type is not to be relied upon for maintenance of 
alignment; that cases of non-union and faulty union AA’hich come to 
secondary operation indicate indifferent metljods of primary treatment; 
that operative treatment of compound fractures should be Avithheld 
until the external Avound healing is perfected; that many joint frac- 
tures can only be treated successfully by the oi)cn method; and that 
normal contour and good function arc closely related in end-rc.stdts 
of all fractures. 


Banti’s Disease. — ^Kiun.L {Mill. a. rl. Grntzgeh. d. MaL v. Chir., lOlo, 
xxviii, 71S) says that the so-c.allcd B.anti’s di.sca.se is an unusuai form 
of the so-called atrophic cirrhosis of J>acnnec. This deviation consiat.^ 
in the unusual size of the splenic enlargement and in the clinically 
more or less strong protuberatice. The frequent occurrence of vomit- 
ing of blood accounts for the high-grade anwnia. An in liver cirrhoris, 
it is often impo.ssible to discoA'cr a catise. At times, hoAvever, a preccomg 
conilition can be held accountable, as .syphilis, congenital nr acquired, 
malaria or gastric disturliances. The weight of the s[)lcen as gi\'cii by 
Banti (KHIO to 1.500 gm.) i.s much too low. ft is iieticr not to (ia tim 
weigh' detiiiitely, sinc<- it has been repeatedly shoivii that tlif sphni" 
sweOiiig is not proportionate to the Aveiirbt. A .-o-ealled liantt'-- -p ' - ji 
is de.scribed as follows; The normal shape is ])re-erved, the eaj)-n!e i' 
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thickened, the consistency increased, and the parenchyma is usually 
of a dark red color, but sometimes is brighter red. The pulp and Mal- 
pighian corpuscles are the seat of a more or less advanced sclerosis. 
With regard to the anemia which all investigators, almost without 
exception, have established by inspection; one is surprised to find that 
the red blood corpuscles are not much below normal, as one is inclined 
to expect. Cases with 4,000,000 red blood corpuscles have been 
repeatedly reported. This contradiction finds its explanation, aside 
from the fact tha^, inspection alone cannot be depended for the diagnosis 
of an enemia, in the greater reduction of the hemoglobin than of the 
red blood corpuscles. Leukopenia is also present in this condition . In 
connection with the liver, the other chief organ involved in Banti’s 
disease, ICrull says: The connective tissue is increased. The surface 
is rough and irregular, but the organ is not necessarily always con- 
tracted. Ascites may occur; jaundice, when present, is slight. Besides 
nosebleeding, which Banti mentioned, gastric hemorrhages occur re- 
peatedly in the course of the affection. 


Operative Treatment of Tumors of the Bladder. — Gardner {Ann. 
Surg., 1915, Ixii, 456) says that the results of operation on tumors of 
the bladder during the past fifteen years, as presented in his paper, 
were gathered through the old method of sending blanks to a number 
of the leading urologists, asking for answers to specified questions. In 
this way the records of 369 cases have been procured (Watson’s report 
of 1160 cases, including Beer’s 183 cases treated by high-frequency 
current, Oudin, has been taken as the basis of this report). Since pub- 
lishing his report and within the past five years Beer lias seen 59 addi- 
tional cases. Judd’s report of 114 cases at the Mayo Clinic is also 
included, which makes the total 1702. He concludes that : In the treat- 
ment of carcinoma the transperitoneal method as used in the iMayo 
Clinic or the subtotal cystotectomy of Squier, with wider resection of 
the bladder wall, offers the best method. These methods give the 
operator opportunity to look for enlarged glands or metastases and if 
necessary the ureters can be easily transplanted. Cystotomy and excis- 
ion and actual cautery should only be used in terminal cases as a pallia- 
tive method to relieve pain and hemorrhage. When the growth involves 
both ureters Watson’s operation of total cystectomy with a primary 
operation for transplanting the ureters into the loin shows the best 
results. In the treatment of papilloma, intravesical high-fi’cquency 
current, during the short time it has been used, has given better results 
than any other method, reserving the question for time and statistics 
to determine whether this method by reason of the difficulty in dis- 
tinguishing between papilloma and carcinoma is shown to be as satis- 
factory as wide resection, such as is advised for carcinoma. 

Errors in Diagnosis of Eenal and Ureteral Calculus. — Cabot {Snrg., 
Gynec. and Obstet., 1915, xxi, 403) says that in a recently undertaken 
study of 153 cases of stone in the Iddney and ureter at the Massachu- 
setts General Hospital, it was noted that 26 abdominal operations had 
been done upon these patients without relief of the symptoms, which 
were clearly due to the overlooked calculus in kidney or ureter. The 
appendix was the most frequent sufl'erer and was removed in 10 cases 
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^vitliout Ijcnefit. Wliiit arc dcscribccl as exploratory laparofonii\-s 
came next in freciucncy, with S eases. Fixations of a kidney siipjiosed 
to 1)0 movable and producing symptoms followed in order with 4. Then 
came removal of tulje and ovary, nnsucce.ssful searcli for gall-stones, 
an attempt to relieve adhesions, which did not exist, stripping of the 
capsule of the kidney for nephralgia, and as a crowning iniquity, supra- 
pubic cystotomy on a normal bladder for a stone which was seated 
some two feet away. Cabot lays down the following rules jis likely to 
avoid these errors if carefully followed: In all cascs of abdominal pain 
of a chronic or recurring type, in cases of backache, lumbar or sacro- 
iliac joint strain and lumbago, careful repeated examinations of the 
tirine, including a microscopic e.xamination of the sediment in all cases 
whether albumin is present or not, and of a catheter specimen in all 
female patients, should precede positive diagnosis. In most of these 
cases in which the symptoms warrant the consideration of operation, 
roentgen-ray plates are essential. The evidence presented by the roent- 
gen-ray alone is insufficient to warrant operation in most cases of stone 
in the kidney or ureter. Possibility of error by mistaking other foreign 
Irodies should be e.vcludcd by the use of the ureter catheter, stereo- 
scopic plates, injected roentgenograph, or the waxed tip catheter. 
In any case in which the symptoms suggest ureteral calculus and a 
doubtful shadow appears in the roentgen-ray plate, if the ureter cannot 
be cathetcrized on repeated attempts or the catheter is arrested at the 
same point on various occasions, the decision for or against operation 
must be made upon the apparent gravity of the .symptoms. In case.s 
with symptoms suggesting stone in the kidney, with a normal urine, 
a negative roentgen-raj-, and an unobstructed ureter, the wax-tipped 
catheter will not infrequently lead to a correct diagnosis and will ho 
likely to fail only in the cases in which the stone lies in a dilated ealix 
and is therefore out of reach of the catheter. 


Shock and Hemorrhage: An Experimental Study. — i\I.\NX {Svrg., 
Gijnrc. (ind Ohxlc/., lOlo, xxi, 4-30) says that the problem at hand was 
to determine whether there is in .shock an actual loss of cireuhitiug 
blood and, if so, whether the loss can be aeconnlcfl for by vasomotor 
failure. The amount of blood that can be obtained from a large arterial 
trunk — as the femora! — is themea.sureof elJiciejit blood; it is the amount 
which can be returned to the heart and lungs and, after aeration, be 
pumpefl out to feed the ti.ssues. The blood which can be secured from 
the venous side of the circulatory system — as from the right aurieh- 
— is the amount that is freely movable but was not returned to the 
arterial system. Their sum is the amount of mobile blood in the body. 
'I'his sum* subtracted from the total amount of blood gives the quantity 
of immobiliml blood; the fixed quantity in the tissue-s. So far as the 
immediate circulatory needs of the organism are eoneerned, this latter 
amount of blood is usxle.ss. He stinunarize.s his e.xperiments as folhuvs: 
Jn a normal dog tiO jut cent, of the blood can !)e obtainetl from th'" 
fetnoral artery and 10 jkt cent, from the heart, making a total of <(« 
per cent, which can be .seeiired, leaving 2-1 per cent, in the tisMies. In 
an animal in whieh the eervieal cord is .seetimii'd, prodiieing inediiHary 
vasomotor paralysis, o! pereent. of the Itlood e;m be obtained from tlw 
fenioral artery and 12 per cent, from tin- Imart. a tola! of PC per eent.. 
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leaving 34 per cent, in the tissues. In an animal in which biood-pressure 
is depressed practically to zero by an overdose of ether, 4G per cent, 
of the blood can be obtained from the femoral artery and 13 per cent, 
from the heart, making a total of 59 per cent., leaving 41 per cent, in 
the tissues. In an animal in which the viscera have been exposed until 
the clinical signs of shock are present but in which the vasomotor 
reflex'es are as active or even more so than in the normal condition, 
only 28 per cent, of the blood can be obtained from the femoral artery 
and 11 per cent, from the heart, making a total of 39 per cent., leaving 
61 per cent. in. the tissues. He concludes that: The clinical signs of 
shock which appear after section of the abdomen and exposure of the 
viscera are due to a loss of circulator^’^ fluid. This loss of fluid is not 
dependent upon any primary impairment of the medullary vasomotoi 
centre and takes place at a point beyond the control of the r’asomotor 
mechanism. The causes for this loss of fluid are apparently the same 
as those which determine the accumulation of fluid in any irritated 
area and produce the signs of inflammation. The nervous system 
probably plays no greater part in the former case than in the latter. 
The condition is made grave when the viscera are exposed because of 
the great vascularity of the tissues involved. 


A Radical Operation for Hemorrhoids by a Simple Suture.— 
Tillmann {Zentralbl. f. Chir., 1915, xlii, 737) describes his operation as 
follows: According to the size, character (pedunculated or not) and 
number of the hemorrhoids, the local anesthesia will be produced 
either by a simple injection under the nodes or by a circular injection 
of the anus. Deep analgesia of the internal and external sphincters 
by the latter method will be necessary for the stretching of the sphincter 
and will require a 1 per cent, novocain in solution. For the more super- 
ficial injection a 0.5 per cent, solution will be sufficient. Each hemor- 
rhoid is pulled outward by a forceps and then grasped in a radiating 
direction b'y a suitable clamp. A catgut suture is used to complete 
the operation. The needle is passed through the pile at the anal end 
of the clamp and under it. It is tied and the free end left long. Then 
it is continued to the other end of the pile as a continuous mattress 
suture. This portion of the suture serves as a protection against 
hemori’hage and at this point it is permitted to hang aside unknotted. 
Now the pile is cut away close to the clamp and the clamp removed. 
The suture is again used to bring the wound edges into close apposition, 
and when this is completed the two free ends will be together again at 
the anal end of the 'pile where they are tied together. The separate 
nodules or piles are treated in the same waj’. The special aflvantages 
of the operation are; its bloodlessness, the exact union of the wound edges, 
and therefore the diminished risk of infection, the rapidity with which 
the operation can be completed and its simplicity. In the first year 
of the war 40 cases were thus treated. The average time after oi)eration 
before the soldier was ready for service was 14.7 days. 

Eckehorn’s Operation for Prolapsus Ani in Adults. — Bjcckf.h (Zrti- 
tralhl f. Chir., 1915, xlii, 772) says that prolapse occurs in war time, 
usually from long-continued diarrhea, and may be so trouble.soine 
that the soldier is unfit for service. In 1 case the prola})se was 3 cm. 
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long, bled freely, ^vas ulcerated and difficult to reduce because of tlic 
welling, and recurred after every defecation. Under local ancstlie.sia 
on both sides of the coccyx, a long pedicle needle is introduced first 
on one side of the cocc^’x. Two fingers in the anus liold up the pro- 
lapse. Under the guidance of the finger tlie needle is pushed on under 
the mucous membrane to a point opposite its entrance and made to 
emerge at the junction of the skin and mucous membrane. The end of 
the suture is then held and the needle withdrawn. On the other side of 
the coccyx, the needle not armed with the suture is again introduced 
in tlie same manner as before and made to emerge again at the same 
point near the junction of the skin and mucous membrane. The free 
end of the suture is threaded into the needle and both withdrawn 
through the last needle canal. While two fingers hold back the prolapse, 
the two free ends of the suture coming out on the two sides of the coccyx 
are tied together over a tampon. Moderate diet is given for three days, 
and 20 drops of tincture of opium 3 times daily. The first stool should 
occur five days after the operation. The suture remains twenty days, 
and during that time is frequently tightened over a new tampon. There 
has been no recurrence of the prolapse after three-quarters of a year. 


Gastric Fistula with Suction Drainage for Atonic Conditions of the 
Stomach and Intestine. — Gross {Zeniralhl. f. Ckir., 1915, xlii, 785) 
refers to Nystrom’s recent article on gastrostomy for stomach drainage 
(abstracted Progress of Surgery, page 285). He has had an c.\pcri- 
cnce with over 200 cases, and during 1913 and 1914 made a special 
study of 47 cases. Since then he has used the suction drainage in 33 
new cases and has established its great value. It guarantees in atonic 
conditions of the stomach and intestines, a continuous evacuation of 
the retarded contents and permits at the same time an immediate 
introduction of suitable quantities of fluids from the mouth. On the 
basis of his material, Gross considers it an important aid to operation 
in (1) peritonitis, even in the beginning when there is only threatened 
atony; (2) ileus, as soon as frequent vomiting sets in and distention of 
the stomach occurs or is anticipated; (3) acute dilatation of the stomach; 
(4) infections or other affections of the upper and middle abdoininnl 
regions which cause a gastric disturbance or make its early occurrence 
probable; (5) perforation of a gastric or duodenal ulcer, aftt'r the per- 
foration has been attended to. He employs the old method of perform- 
ing simple gastrostomy. A small area of the stomach surface is attached 
to the abdominal wall by a few sutures and is opened between two for- 
cej)s, wide enough to permit the introduction of a firm rubirer ftih'- 
5 to S cm. into the stomach. A glass tube union between this and 
another longer rubl)er tube passing into a vessel on tlic floor, provides 
for control of the current by the eyes and for suction drainage. Gro-s 
objects to the use of so small a tube ns a Nt). 14 to IS Nelatnn catheter. 
With the as.'^ociated complete paralysis (d the intestines aiul the anti- 
peristaltic stream which keeps the pylorus open, he thinks it itniK»'ub!'' 
for so small a tube to carry off the fecal masses that are ])re-.etit. In 
otlu'r re.spects hf^ regards Xystrom's contribution ns a very valuable 
one, since it promotes the idea of the necessity for the eonfimn d evae- 
ualioii of the stomacli in atony of ifie .stomaeli and intestine.^. 
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Is There a Successful Treatment of Scarlet Fever.— Kocii {Deidsch. 
mcd, Wchnschr., 1915, xli, 372) says that during a period of ten years 
the mortality of 1438 cases of scarlet fever treated by Barasch on the 
ordinary plans of treatment was 15 per cent. He compares this with 
his own mortality of 1.1 per cent, in 263 cases and ascribes the dis- 
crepancy entirely to his systematic use of serum therapy. The course 
of scarlet fever during the period embodied in this report of Koch’s 
was not milder that usual, rather the reverse, for a larger proportion 
than normal were of a more severe type. Koch advocates strongly 
tlie intravenous injection of large quantities, at least 100 c.c., of serum 
taken from patients convalescent from scarlet fever. In the statistics 
of Barasch, Koch points out as noteworthy the fact that the majority 
of the patients died during the early stages of the disease and the 
minority died later from various complications. This is an important 
point for it is during the early stages in particular that serotherapy is 
most effica'cious. Koch regards it as almost specific during this stage 
and says that the prompt effects seen in this connection far surpass those 
of autotoxin in diphtheria. Normal serum also is of distinct therapeutic 
value but the serum of convalescent patients is more powerful. It is 
also of distinct advantage to use the mixed serum obtained from se\’eral 
convalescent patients. He warns against the subcutaneous method 
of giving the serum, and inadequate dosage. The scrum should be 
sterilized before injection and it can be kept in ampoules after steriliza- 
tion and the addition of 0.5 per cent, of a 4 per cent, solution of phenol. 

' The dose should be at least 50 c.c. for young children and 100 c.c. 
for older ones. 


Intravenous lodid Therapy. — ^Klemperer {Thcrap. d. Gegam., 1915, 
Ivi, 85) writes concerning the intravenous use of sodium iodid. The 
autlior has given over one hundred such injections and has never 
had any untoward results from its use. He advocates the intravenous 
use of sodium iodid in doses of from 5 to 20 grams, two or three times 
a week, especially for the treatment of syphilis where a marked iodid 
action is desired in as short a time as possible. Among the syphilitic 
affections especially benefited by such intravenous iodid medication, 
he mentions syphilis of tlie central nervous s.T’Stem, tabes, syphilis 
of tlie circulatory system and of the liver. Klemperer recommends 
this treatment particularly for syphilitic aortitis to be used in com- 
bination witli salvarsan therapy. His practice is to give a small dose 
of salvarsan from 0.1 to 0.2 grams followed immediately by the intra- 
venous administration of from 5 to 10 grams of sodium iodid in a 10 
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per cent, solution. The intravenous use of sodium iodid, however, 
should not be confined to the treatment of syphilis hut is recoinmcnded' 
for any condition where an iodid medication is not well borne by 
niouth. Klemperer has ne\'er seen anj' serious untoward effects from 
intravenous iodid medication even in doses as high as 40 or 50 grams. 
Occasionally some of the minor symptoms of iodism develop such as 
conjunctivitis and a slight but transient headache. He has seen cases 
where iodid medication by mouth was not tolerated but well borne 
when given intravenously. The injections are absolutely painless 
and technically easy to perform. Examination of the urine has shown 
that the iodid is not excreted as rapidly when given intravenously as 
when given by mouth. 


Report on the Allen Treatment of Diabetes.— Hill and Sueriuck 
(Boston Med. mid Svrg. Jour., 1915, cl.xxii, COG) report a very successful 
scries of cases of diabetes treated by the method advocated by Allen. 
They found that this treatment is simple, safe and very efficacious in 
rendering and keeping a patient sugar-free, in a much shorter time 
than was possible by the old method. Their method of treatment was 
as follows: As soon as the patient enters the ward he is put on house 
diet without extra bread or potatoes and kept on this for two days 
to determine his tolerance for ordinary diet and tlic severity of the 
diabetes. On the third day he is put to bed and given nothing but 
black coffee with one ounce of whiskey every two hours from 7 a.m. 
to 7 P.M., seven ounces of whiskey in all, representing about SOO calories. 
If there is much acidosis, as indicated by the amount of diacctic acid 
and acetone in the urine, sodium bicarbonate is given, otherwise not. 
The patient is kept on this regime until he is sugar-free; in most of the 
cases it took citlicr two and a half or tlirce days to accomplish this. 
The loss of weight is very slight; the relief of symptoms, such as pruritus 
polydipsia, etc., is very striking and they liave never seen any indication 
of acid poisoning in the cases treated by this method. As soon as the 
patient is sugar-free, he is given "a vegetable-day,” i. c., vcgetai)Ics 
containing not over 5 per cent, of carbohydrates, boiled twice, with a 
carbohydrate content of about 15 grams after boiling. After a single 
vcgeLable day the diet is changed to one containing a carbohydrate 
content of 15 grains, a protein content of 25 grains and a fat content 
of 150 grams. From this the diet is slowly raised, increasing first the 
fat, then the protein, and lastly the carbohydrate. The fat is never 
raised above 200 grains and the c.alories seldom above 2,200. On thi.s 
tlic patients hold llicir weight, feel well and usually remain sugar-free. 
The series of cases rciiorted by tlic authors is small and details of the 
cases are included in the article. In no case did they have any unfortu- 
nate results — never any sign of coma. In every case the patient lui'^ 
become sugar-free and hasstaycil so. on a reasonable diet which enabled 
liim to hold his weight. Some of the case.s ireatcfl were severe ea.'-es 
of diabetes, young people, whom tliey had treated before by the old 
method and "could not get sugar-free. 

Clinical Studies in Caflein.— T.wloii (.Ire/;. /;,•/. Mtd., 1914. xiv. 
7r.!i) re|)ort.' his ob-:erv:itionM that were un.b-rtaheii to test the etfect 
of eaffein on the pathological circulatory sy.-.tr in of the hmmin i.cme. 
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He saj^s that results obtained experimentally by intravenous injection 
of caffein in animals are in no way comparable with results when tlie 
drug is given to human beings by mouth, in the usual clinical way, 
where the absorption is more or less delayed and in cases in which the 
cardiovascular system is not intact. These observations were made 
on fifteen patients suffering from advanced myocardial disease. Pivery 
case showed some sign of broken compensation at the time of the expen'- 
ment and thirteen gave evidence of retained body fluid. Dyspnea was 
present in 14 cases; edema of the extremities in 13 cases; ascites in 
10 cases; hydropericardium and hydrothora.x, single or double, in 
G cases; tender pulsating liver in 6 cases. Other common symptoms 
were cough, frontal headache, weakness, dizziness, and substerna! pain. 
All patients were reported in bed on a constant diet. Taylor notes in 
detail the effects observed upon the pulse rate, respiratory rate, blood- 
pressure, diuresis, and body weight. He sums up the clinical efficiency 
of caffein sa.ying that the results were excellent in eight cases. jModcr- 
ate in four, and no favorable effect was obtained in three. Jn one of the 
cases in which there was no result the vomiting and loss of sh’cp 
even on small doses more than balanced any possible good that the 
drug could have done. All the cases with limited results showed the 
nervous signs, so the absorption of the drug was assured. Unpleasant 
symptoms, mainly nervous and gastric, occurred in thirteen of the 
fifteen patients. The doses used were full doses but when lliey were 
reduced below the point where they gave nervous phenomena their 
cardiac value had disappeared. In five of these cases a second arlmission 
to the hospital on a return of symptoms while they were still in the 
institution made it possible to try the comparative therapy of theo- 
brorain sodium salicylate under the same conditions and on the same 
heart on which the caffein action had been tested. Its action on the 
urinary outflow is more prompt than that of caffein and the diuresis 
is larger. One can usually tell in twenty-four hours, in a given case, 
whether theobromin sodium salicylate will act or not; while with 
caffein the third or fourth day is more apt to show results. The tlieo- 
bromin sodium salicylate action is equally well sustained and usuall\’ 
at a higher level than the caffein. Where caffein has a depressing effect 
on the vasomotor system and lowers the blood-pressure, theobromin 
sodium salicylate first elevates the pressure and then later lowers it. 
Taylor regards SO grains a day as a normal clinical dose. Patients Avill 
tolerate this dose easily. Not only was the theobromin sodium salicylate 
action prompter, much stronger and equally well sustained but it also 
did not show the gastric and nerve disturbances attendant on caffein. 
Taylor in his summary sa.ys that in myocardial insufficiency with 
retained body fluid, caffein causes a moderate increase in the ui-ine 
output with a proportional loss of body weight. This increase reaches 
its maximum on the fourth day; a drop in both the systolic and diastolic 
blood-pressure which may stand in a causal relation to the flinietic 
coefficient, contrary to the usual teaching; a slight (3.(5 jht cnit.) 
temporary rise in the .pulse-rate, but no jjcrmanent change in either 
the pulse or re.spiratory rate; a moderate I’elief of tJic cardiac symptcni.s; 
the constant appearance of distressing nervous and gastric sympTom.s. 
He believes that the clinical diuretic action of caffein' may be better 
performed by large doses of theobromin sodium salicylate witlioiit tb.c 
unpleasant side -effects. 
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Emetin Hydrochloride. — Robixson {Practitioner, 1915, xcv, 514) 
has liad very good results with the use of emetin hydrochloride for the 
treatment of pulmonary hcmorriiagc occurring in pulmonary tuber- 
culosis. In mild eases, he giv^^s a (lose of two-thirds of a grain daily 
and continues its use for live days after the sputum has become free of 
blood. He has found that emetin hydrodiloride has been uniformly 
successful in checking the liemorrhage in about three days. Similar 
results were obtain<>d in controlling hemorrhage from gastric ulcer by 
Robinson. He cites a severe case of mucous colitis associated with 
, dysmenorrhea, who was much benefited by emetin hydrochloride and 
hopes that others may be led to try the same treatment for similar 
conditions. Robinson has found that the sole drawback to the use of 
emetin hydrochloride is that there is a certain amount of local tender- 
ness after subcutaneous or intramuscular injections. This, however, 
is not sufficient to prevent its daily administration for long periods. 


Specific Treatment in Typhoid Fever.— Gay {Jour. Lab. and Clin. 
Med., 1915, i, 13) summarizes the history of the specific treatment of 
typhoid fever. The first twenty years experience since 1893 with the 
use of ordinary preparation of typhoid vaccines administered sub- 
cutaneously gave some encouragement for the method in the matter 
of symptomatic improvement, shortening of the duration of the disease, 
decrease of the mortality, lessening of relapses and complications, with 
a few abortive cures. The results obtained were of doutbful value 
and inspired little confidence that the true specific treatment had 
been found. Modern investigations have introduced the intravenous 
administration of dead or living cultures and particularly of sensitized 
cultures of the typhoid bacillus. With such methods far more striking 
results have been realized. Abortive cures occur in a considerable 
percentage of cases, perhaps in as high as 30 to 40 i)er cent. If one 
working hypothesis is correct, these abortive cures are due to the 
presence of antibodies in a patient who is actively combating the 
disease, and cure is affected by the action of these antibodies on the 
circulating bacteria, combined with a si)ecific hyperleucoeytosis pro- 
duced by the vaccine, particularly when it is specific and sensitized. The 
remaining eases might possibly be favorably affected by a combination 
treatment of sensitized vaccine and a suitable immune scrum wiu'eii 
would supply the lacking antibodies. 


Concerning Exercise in the Treatment of Severe Diabetes. — A m-k.v 
{Bo.’tf. Med. and Surg. Jour., 1915, clxxiii, 743) says that tests were 
made first in diabetic dogs, with a known constant limit of tolerance 
for carbohydrate or protein. It was found vigorous exercise markedly 
raised the tolerance of such animals, as judged by the sugar in botli 
uric and blood. In some cxpcriincnts, dogs which for months past 
had regularly shown glycosuria whenever they were given 100 gram? 
of bread, on exercise! were able to take 200 grams of bread as a regular 
daily ration without glycosuria. The tests with patients arc more 
recent, but the residts thus far appear sufficiently favorable to warrant 
recommending exercise as an addition to tin; treatment of diabelec 
Some of the severest cases are too weak for exercise at first. bt(t if 
Ijegun as I'arly in tin; period of diiuing us })raetie;dile and gemr.-dly 
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the weak patient is able to do more than he or liis physician supposed. 
In suitable cases the blood-sugar may be found to fall rapidly during 
a half hour or hour of lively exercise. In the earlier or more se\-ere 
cases, it may rise thereafter; but often it will continue to fall after 
the exercise has ended, and remain for sometime at a lower level. In a 
patient free from glycosuria with persistent hj^perglycemia, one fast 
day with exercise may reduce the blood sugar so much as several 
fast days without exercise. Allen says that it is hoped that this addition 
to the treatment of severe diabetes will prove of special value to chil- 
dren, to patients with persistently low tolerance, and perhaps to some 
of that class previously so hopeless, namely, tuberculous diabetics. 
For the ordinary type of patients it may be a means of getting results 
somewhat more quickly and thoroughly, and leading to a higher degree 
of both comfort and usefulness. The value of exercise is strictly limited. 
It cannot raise tolerance very high, and it is not equal to the dietary 
•regime in importance. Ilesults will be unfortunate if it is used merely 
as a means for shortening the hospital care of the patient or for building 
up weight and strength at the cost of more important considerations. 
The radical and permanent control of the diabetes is the essential 
matter, and is to be judged by such things as glycosuria, acidosis, and 
blood sugar, not by a temporary sense of well-being. A stern program 
of fasting, low diet, and reduction of weight is still necessary as before, 
but it is hoped that results may be more beneficial with the use of 
exercise as an additional detail of the treatment. 


Poisoning by Mercuric Chlorid and its Treatment. — Lambert and 
Patterson (Arch. Ini. Med., 1915, xvi, 865) report \'ery good results 
with the following treatment for acute mercuric chlorid poisoning: 
The first indication is to give the patient the whites of several eggs 
and then to wash out the stomach thoroughly. This has usually been 
done before the patients are admitted to the hospital. On admission, 
the stomach contents are expressed and examined for mercury, the 
stomach is thoroughly washed, and a pint of milk introduced. If no 
stomach contents are obtained before lavage, then the la^'agc Wiiter is 
examined for mercury. Urine passed spontaneously, or that ol)tained 
by catheter, is examined for mercury. The metal appears in the urine 
in from three to twenty-four hours after it has been swallowed. If 
more than a day has elapsed since the poisoning occurred, a stool 
should also be examined for the poison. If the first lavage docs not 
allay the nausea and vomiting, it is repeated after an hour, and the 
following routine is begun as soon as the stomach will permit: (1) 
The patient is given every other hour S ounces of the following mixture: 
potassium bitartrate, 1 dram; sugar, 1 dram; lactose, one-half ounce; 
lemon juice, 1 ounce; boiled Avater, 16 ounces. Eight ounces of milk 
arc administered every alternate hour. (2) The drop method of rectal 
irrigation with a solution of potassium acetate, a dram to a pint, is 
given continuously. The amounts of urine secreted under this treat- 
ment are very large. (3) The stomach is washed out twice daily. 
(4) The colon is irrigated twice daily, in order to wash out whatever 
poison has been eliminated in that way. (5) The patient is given 
a daily sweat in a hot pack. The authors emphasize the iiccessity of 
keeping up the treatment Avith the colonic drip enteroclysis day and 
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niglit witlioiit intcmiption. In cases in whicli one single dose has been 
taken,^ after tivo negative examinations of the urine, on successive 
days, it seems legitimate to stop the treatment. For the less severe 
cases, a vveek may be a sufficient time for treatment. When large 
or successive doses have been taken, or vhen there is a preexisting 
kidney lesion, or when treatment begins several days after tlie poison 
is taken, longer periods of treatment, tip to three weeks, arc necessary. 
Under the treatment detailed above, these patients quiet down to 
tJieir routine and, as a rule, do not suffer e.xcept from the discomforts 
of the therapeutic measures. The stomach becomes tolerant of the 
milk diet and tJie alkaline drink after from twenty-four to thirty-six 
hours. The kidney secretion at first is e.xcessive, and may run up to 
130 or more ounces in the twenty-four hours. This usually diminishes 
in spite of the continued c.xliibition of fluid between the fifth to the 
tenth day, and may nearly stop altogctlicr. It is at this period that the 
continuous water cure and the rest in bed must be insisted on. If this 
period is successfully passed, the secretion of urine again increases 
often to a higher level than at first. The mercury itself seems to act 
as a diuretic at this stage of the treatment. The bowels usually show 
some irritation, but when the treatment is faithfully carried out, the 
tendency to diarrhea atid colitis is regularly controlled by the colonic 
irrigations, and other medication for this symptom has i)een rarely 
necessary. 


Coagulen in the Treatment of Pulmonary Hemorrhage,— Hiedi. 

Idin. IJ’c/of.w/ir., 191.5, x.\viii, 7) advises tlic use of eoagulcn to control 
pulmonary hemorrhage. Coagulen is preparefl from the l)lootl platelets 
of animals. It is a yellow powder, sohil)le in water and its solution.s 
can be sterilized without destroying its efficacy. The theory of its 
action is that the blood platelets arc supposed to contain the thromho- 
zyme whieli unitc.s with the tJ»rombogen of the blooil pl.asma and, 
in the presence of calcium salts, causing clotting of the blond, (.'lotigiilen 
has been used as a local hemostatic in operations and Riedl advocates 
its use hypodermically and intravenously in internal bleeding. lie 
believes it is effectual to control bleeding in homoi)hilia and other 
liemorriiagie diatliesis. When used intravenously solutions in the 
projjortion of 1 gr;im of coagulen to 10 e.c. of distillcfl wafer are used 
after sterilization by boiling for a few minutes. lieiill h.ns had sueeess 
in tin' trciitment of jtulmonary hemorrhages with such injections ;uid 
advocJites the more general use of this remedy for that purpose. 


A Study of Different Nitrogenous Diets in Chronic Nephritis. — Fico rit- 
iNCitAXt !ind S.^rti.UE (Arch. Inf. Med., !!)1.5, xv, 201) belh've that it K 
justifiable to eonehide fmm their .study tlmt in certain types of ehrotiie 
nepiiritis tlie nitrogenous content of the diet .should be carefully wat'hed 
in order to prevent an iuerea.^e in non-protein nitrogen in the blood. 
The exact elb'ct of an increase in Idood nitri>gen produced liy a hicii 
nitrogenous iliet is not known at jtresent, but presumably it is unfavor- 
able ft) tile liest hiterots of the [•afient. since in some it iuereases tla ir 
discomfort. .\ diet lov. in nitr/igmi roiilent nil) fre.'|neni!\' keep dor. n 
to nortmd the non-jirolein nitrogen of tbi- blood in ehroiiie neiihriti'. 
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THOMPSON S. WESTCOTT, M.D., and FREDERICK 0. WAAGE, M.D., 

OF PHIL;VDELPHIA. 


Treatment of Infantile Beriberi. — ^Jose Albert {China Med. Jour., 
1915, xxix, 381), in an interesting article on infantile beriberi, liolds this 
to be the most interesting j^roblem of pediatrics and of general medicine 
in the Philippine Islands. It is Avithout parallel elsewhere, since the 
infant mortality among breast-fed children is greater than that among 
the artificially fed. Among children under one j'^ear 38 per cent, are 
victims of the disease. Hirota, of Japan, has established that infantile 
beriberi is a true intoxication from ingesting beriberic milk, and that 
the discontinuance of maternal feeding is the only and safe means 
of cure Avhich occurs during the first Aveek of the procedure. The 
substitution of artificial -feeding being extremely difficult and usually 
dangerous among the class of people affected. Breaudat, Gabriel 
and Guerrero fed the mothers of beriberic infants Avith rice polishings 
(tiqui-tiqui) and mango — two antiberiberic foodstuffs. Owing to the 
unpalatability of this food and the necessity of employing artificial 
feeding for a certain length of time, the method did not spread. 
Chamberlain and Vedder of the U. S. Army Board advocated the 
use of the extract of tiqui-tiqui AA’ithout the discontinuance of maternal 
feeding. Five cubic centimeters of the extract represent 82 grams of 
rice polishings. The dose is 5 c.c. a day given in 20-drop doses every 
tAvo hours AAdiile the child is aAvake. The use of this extract, if giA'en 
in time and in sufficient doses, is folloAved by immediate and marked 
improvement, the clinical syndromes change in twenty-four hours, 
and in three days the disease has disappeared with the exception of the 
aphonia, AAdiich lasts for seAmn or eight Aveeks. Treatment should be 
continued as long as aphonia persists. In stubborn cases the dose 
should be increased. In cases Avithout aphonia treatment should 
be continued at least three weeks after apparent cure. Failure of the 
extract to effect a cure may be due to extreme severity or athaneed 
neuritis, cases associated AA'ith other infections such as bronchopneu- 
monia, and deficiency of the actiAm principle in the extract. The 
extract is a vagotropic drug, supplying vitamines to the vagus ner\-e. 


Serum Treatment of Scarlet Fever. — Ejiil Reiss and Johaxxa 
Hertz {Mitnchcn. vied. Wclmschr., 1915, Ixii, 1177) report further 
observations on the treatment of scarlet fever Avith convalcseent 
serum. They liaA'e come to the use of this form of treatment almost 
routinely instead of using it only in the most toxic cases with poor 
prognosis. In one year 3.3 children AA’ere treated by the serum method 
out of 413 cases of scarlet fcA-er admitted. The 3.3 ease.s included 
only acute, toxic cases Avith doubtful or poor prognosis. Of thi.s number 
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but 1 died of the fulminating type of fever and 2 otliers died from 
subsequent intercurrent conditions. Most of the treatments were 
given during the first five days of the disease. Convalescent serum 
was used in this series, and the most significant factor in the result 
was tile marked improvement in the general condition. Qwanosis 
disappeared, breathing became quieter, the pulse slowed and became 
stronger and delirium and stupor cleared up rapidly. These changes 
usually occurred within four to twelve hours following the treatment. 
Whenever the convalescent serum was given early enough and in 
sufficient dose (50 c.c. to 100 c.c.) the effect on the temperature curve 
was marked. A slight rise of 0.2° to 0.5° occurred within a half- to 
one hour, followed in from one to four hours by a marked fall of from 
two to three degrees. Any subsequent rise to the original height was 
always caused by some complication. Usually the fever fell to normal 
by a swift lysis. Small doses of 25 c.c. may often be sufficient, but 
larger doses are more surelj' active in the long run. The intravenous 
method was almost e-\'clusively used. Four cases were treated with 
normal scrum or a mixture of normal and convalescent serum. While 
the general improvement occurred, it was much slower and less marked 
and in 1 case the temperature alone was affected and the general 
condition remained the same. The authors report the recovery of the 
most severe case they have ever seen, by repeated injections of the 
convalescent serum. The child recovered with evidence of degenerative 
changes in the central nervous system, probably due to the severity 
of the infection which the serum was not quite sufficient to counteract. 
A n’sum6 of their technic follows the article. 


Influenza Meningitis. — Al.an Brown {Canadian Med. Assoc, dour., 
1915, V, 1070) reports 2 cases of influenza meningitis in children, 
emphasizing that the influenza bacillus is a not infrequent cause of 
meningitis. The most prominent and invariable characteristic of this 
bacillus is its hemophilic property, and next to this its picornorpiiism. 
It may be considered as conclusive that a pseudo-influenza bacillus 
docs not exist. This bacillus is capable of causing inflammation of 
the serous membranes anj'whcrc in the body. The upper respiratory 
tract appears to be the most frequent jjortal of entry into the body. 
In the cases reported the meningitis developed during an attack of 
clinical influenza. In 1 case blood culture fluring life showed a pure 
growth of influenza, as did also cultures from the brain, heartV blood, 
left lung aiul mastoid taken postmortem. Tlie only effect of influenzid 
scrum injected intraspinally was an increase in plagocytosis. In this 
cjisc the path of infection was apparently through the ethmoidal pliitc 
with practically no involvement of the lungs. Tlic character of the 
sjiinal fluid in this condition is fairly uniform, being cloudy, depositing 
a whitish-yelhiw sediment and becoming more purulent as the di.<cjLse 
progresse.s*. Polymorphonuclcars arc increased. The morphology of 
the”bacilli vary greatly. laimbar puncture gives early am! correct 
differential diagnosis in’this disease. It is doubtful whether the bacilli 
are ever pre.sent in a clear sjtinal fluifl. There have been slightly over 
50 cases of })urc influenza! meningitis reported .since ISOO. Six ftns 
ro[)orted to have ret;overed. 1 following the use of influenzal serum. 
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Prophylaxis in Pediatrics ; Institutional— Carroll {Pcdmirics, 1915, 
xxvii, 439) criticises the plan still in use in many hospitals of keeping 
in one general ward all classes of eases, surgical, skin, neurologic, 
orthopedic, etc., mingled with general medical and feeding cases and con- 
valescents roaming almost at will and playing with the much-handled 
and not innocuous ward toys. The two points in common in all these 
cases are that all are of a pediatric nature as far as age is concerned, 
and that their physical resistance to disease has been lessened. The 
problem presented by this condition of affairs is: Lessened physical 
resistance plus bacteria, plus a means of transmission, plus proximity 
equals what? The chance of cross-infection is good. The mortality 
tables of the ward register tell a very pointed tale. Many patients 
with fair prospects lose all they have gained at the onset of an unsus- 
pected cross-infection and only two frequently suecumb either to the 
primary or secondary infection. The specific causes of this cross- 
infection include the diseases of mumps, measles, pertussis and scarlet 
fever, which have no proven specific factor but which comprise three- 
fourths of tlie usual sources of infection in institutional wards. The 
surgical cases contribute the streptococci and staphylococci, the ortho- 
pedic, the tubercle bacillus, the specialties, gonococci and streptococci 
and the medical types a galaxy of all kinds. The means of transmission 
comprise the ward furnishings, the hands of the professional attendants, 
and the toys. Under such conditions even with the best of intentions 
what can be done in the way of prophylaxis? A greater degree of pro- 
phylaxis is secured by the ideal system of a ward composed of units 
each containing between five and eight patients. Each unit is inde- 
pendent, patients can be grouped under any chosen s^^stem, and when 
infection occurs units can be isolated and the entire health of the ward 
has not been exposed. When the general ward cannot be dispensed 
with, medical cleanliness by sterilization of every article used on differ- 
ent patients and of the hands of the attendants will reduce the chance 
of infection proportionately to the degree to which it can be observed. 
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EDWARD P. DAVIS, A.M., 1\I.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PIIILADELPIIIA . 


The Treatment of Abortion Complicated by Fever. — Bexthix 
{Mojiaischr. J. Gehiirish. v. Gynak., 1915, Band xlii, Heft 2,) refers to 
his previous publications and the value of expectant treatment in cases 
of abortion complicated by fever. He then reported a morbidity 
of 29 per cent, and a mortality of 9.S per cent, by active interference, 
and a morbidity of 9.S per cent, and a mortality of 0.9 per cent, by 
conservative treatment. In the presence of the dangers fnun hemolytic 
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streptococci, interference is especially dangerous, for in the cases 
treated hy active interference the mortality U'as 31.2 per cent., wiion-.-is 
hy conservative treatment ihc mortality was nothing. In 23 ca.'jcs 
wlicrc hemolytic streptococci were present in the uterine cavity, 20 
had fever after some interference with the literus. He quotes o eases 
treated hy curetting, of whom 1 died and in each instance, the tempera- 
ture rose markedly after the exploration of the uterus. His experience 
shows a mortality in those caseshaving hemolytic streptococci, treated 
by active mtcrfercncc, of IS per cent. In a series of 19 irrespective 
of the variety of germs present, treated by exploration and evacuation 
of the uterus by curette and finger, the mortality was 73 per cent. 
The writer collects a considerable number of statistics which need not 
be quoted, but which show distinctl.v that in abortion complicated 
by fever, interference with the interior of the uterus shoidd be avoided. 
He described 3 cases in which the uterus was cleared out because 
it was suspected that placental pieces, remained and in which death 
followed. Autop.sy showed in each instance peritonitis and pyemia. 
]f one could be sure that the streptococci present in the uterus in a case 
of abortion complicated by fever were not hemolytie, and there arose 
some occasion for interference, one need not hesitate under these 
circumstances to do so, with the probability of a good result, b\it in 
the presence of hemolytie streptococci, interference shoidd not he 
practiced. The finger only should be employed and the curette should 
not be used. While there arc many theoretical considerations which 
would urge the universal emptying of the uterus in abortion complicateil 
by fever, the clinical results of the c.xpcctant treatment are so markedly 
extraordinary that certainly a thorough trial of this method is indicated. 


Auto-infection. — Bexthix from Winter’s Clinic in K'dnigslicrg 
{Momi'.sc.hr. /. Gchurlsh. v. Gyniil:., 1915, Band xlii, Heft 2) discusses 
this question in the light of his practical c.xperience. There arc many 
factors alleged to militate in favor of auto-infcction and they are not, 
as a rule, sharply defined. One of the first statements commonly 
made concerning this subject is that auto-infection occurs in those 
cases where infective bacteria were not artificially placed within the 
body. This, however, does not explain all cases, as it is not possible 
to give the origin of infective germs found in the vagina, and yet their 
presence during jiregnancy is undoubted. While it is often asserted 
that bacteria introduced within the vagina in pregnancy soon disappear, 
on the other hand, Benthin inis u.«cd vaginal injections of 5 per cent, 
lactic acid for weeks and has found hemolytic streptococci at the eiifi 
of the time. As regards the diagno.sis of such a condition, 'Winter 
relies primarily upon bacteriological examination. A clearly drawn 
di-stinction must be made between endogenou.s and exogenous infection, 
and one must recognize tdso eletirly the presence or tdi.senee of patho- 
genic bacteria. Ca.ws where there is no doubt that pathogenic leicterta 
were pre.-ent in the region of or near the infecteil area before the hfgm- 
ning of the di.sease must be cousidereil as auto-infection. Where one 
cannot prove in this way that bacteria were pre.^ient iiefnre the outbreaK 
of infection, the eases mu.sl be ehissifieil as tho.w infeetiai without. 
It is not tn Isolate bacteria, Imt control cuilures are nqmnsi- 

'I'liis doctrine rai=e,s the ipie.-lion, naturally, of tin- meaning of A-' hoU ; 
ilH-orv of auto-infeelion. The pre.senee of pathogenic iKieteri.-s m th‘- 
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secretions of healthy persons, the varying import in prognosis with sucli 
persons, the frequency of infection with bacteria produced in tlie bofly 
itself, are all (piestions whicli stand or fall with the doctrine of auto- 
infection. Clinically, bacteriological examination has shown that 
pathogenic bacteria which develop late in the puerperal period as the 
cause of septic infection were frequently present before labor. The 
sort of bacteria is of importance, as the hemolytic streptococci arc 
obviously the most virulent. The prognosis in a given case may often 
depend upon the presence or absence of repeated examinations and 
trauma sustained during operation. The reports of the Frankfort 
Clinic, showing that the presence of the hemol^Tic streptococci had no 
especial influence on puerperal morbidity and mortality are not borne 
out by others. In a series of obstetric operation upon patients in whom 
hemolytic streptococci were present before the operation, 33 per cent, 
developed puerperal infection, while in cases in which the hemolytic 
streptococci were not present, but 14 per cent, developed puerperal 
sepsis. It is obvious that in those cases where there is reason to suspect 
the presence of streptococci before labor, that the best results will be 
obtained as in the Frankfort Clinic, when examinations are made by the 
rectum only and when vaginal examinations and explorations are 
conducted as rarely as possible. We must, however, recognize the 
series of cases of auto-infection in which bacteria make their way upward 
from the vagina into the tissues of the uterus. In gynecological cases 
the spontaneous ascent of bacteria is comparatively rare and unim- 
portant. Endometritis may be present but whether lesions in the 
parametra result in this manner cannot well be known. Where, howe^•er, 
operations are undertaken, auto-infection is a frequent cause of sc'ptic 
disease. Where before operation hemolytic streptococci are pi’csent in 
great number, the prognosis is especially bad. It is interesting to 
observe that infective bacteria may be pr&ent in pregnant women 
in the mucous membrane of other than the generative organs. Thus 
we frequently find them in patients who have reco\'ered from some 
definite infection and usually saprophytic germs ai-e those present. 
The nasal mucous membrane is a frequent home for infective bacteria. 
Thus in 111 cases examined, Haslauer found but 8 free from bacteria. 
The staphylococci are most often there; also the pneumococcus. 
Streptococci are sometimes found and in Haslauer’s 111 cases, in nasal 
cavities supposed to be normal, streptococci were present in 32; diplo- 
cocci in 37; staphylococci in 47, diphtheria bacilli in 24. In 57 cases 
in which the nasal mucous membrane was apparently normal, Besser 
found streptococci seven times and yet recover^" after operations 
upon the nose is usually undisturbed by septic infection. ^^here 
however, streptococci are present, such may not be the case. Thus 
7 out of 10 of these cases had fever and infection after operation. 
After the removal of adenoids, fever has been reported in from 38 to 
50 per cent, of cases and general septic infection and not infrequently 
infection of the sinuses. In tlie mouth and about the jaws, the Strepto- 
coccus pyogenes and diphtheria bacilli have been found. In 200 case.s 
streptococci were abundant. While in the normal nose hemolytic 
streptococci were not found, in the mouth and jaws they were prc.sent 
in 30 per cent, of cases. Others detected the Streptococcus pyogene.s 
in from 5 to 02 per cent, of cases. Where the vessels arc hypertrophied 
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there is usually a pure culture to be obtained. In angina heinolvtic 
streptococci have been frequently observed. The ear records of 
otological societies and their papers upon the subject show that the 
actual chamber of the car should be sterile, but, when once infected or 
inflamed, bacteria are ahva^’s present, of wliich streptococci are the 
most significant. In 292 cases of otitis media Liebmann found strepto- 
cocci in 1S9, and in 19 pneumococci. Other observers report bacteria 
in other portions of the ear quite frequently. In 1907 Siipfle found 
Streptococci pyogenes in 60 per cent, of cases of otitis media. In 
chronic middle-ear disease bacteria are also present. In the eye, 
one must remember that the conjunctival sac is well adapted to harbor 
infective germs. Kraupa found but 33 per cent, sterile in a considerable 
number. Again the streptococcus is the important germ, ranging from 
23 to 43 per cent. 'Where streptococci only are present, their presence 
does not seem to militate against the success of operations, but strepto- 
cocci forbid operation so long as they are present. Kraupa believes 
that by using oxycyanate of mercury 1 to 5000 he can secure a sterile 
condition of the conjunctival sac in a few days. That this preliminary 
treatment is valuable is shown by Elshnig and Ulbricht, who in IT'o 
cataract operations had but 0.6 per cent, of failure through infection, 
while in 137 cases where no prophylaetic measures were taken, and 
various operations were done, the morbidity was 5 per cent. The 
practical conclusion remains that, under some circumstances, bacteria 
wliich are present in the secretion of a mucous membrane may cause dis- 
ease after some interference with this membrane, whether by surgical 
procedure or by parturition. It is important to recognize, if possible, 
the sort of bacterium which is present. Tlie fact tiiat fever may not 
be present docs not positively prove the absence of danger, for some 
most severe infections are afebrile. It is important to know that 
when fever develops it is'probably caused by germs which were in the 
vagina before labor. The reason for ascertaining the precise sort of 
bacterium lies naturally in the effort to produce sera or vaccines which 
may be of service to the patient. Benthin has no especial confidence 
in vaginal injections given before or during labor and believes that wc 
cannot mechanically remove every bacterium found in the vagina. 
Unquestionably, septic disease would become more and more infrequent 
as external asepsis is carried out thoroughly, and unnecessary examina- 
tions and manipulations are avoided. It will be a very diflicult thing 
to entirely overcome auto-infection, but the effort shotdd certainly 
be made. No consideration of the subject of Jiuto-infection in parttirient 
women can be complete without reference to decaying teeth. Tla^ 
notable tendency of dental caries to increase rapidly during pregnancy 
naturally suggests this fact. In the reviewer’s e.xitericncc a primipnra 
passed through a spontaneous normal labor under antiseptic jmccautioas 
and without much injury. On die fourth and fifth days, with »ennaj 
lochia and secretion of milk, her temperature rose to 102° and J03 
and lOl®!'. No pelvic condition accounting for this could be found, and 
a thorough .search was made of the patient's body for some focus of 
previous infection. The patient had been to her dentist very shortly 
before confinement and was pronounced in good condition. WltiK- 
prc.s>ing along the jaw a tender point w.'i.s found, and the patent 
stuttsl that some years before she liml there had innammatmn .a Hon? 
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the root of a tooth. Her dentist was summoned, wlio incised at this 
point, obtaining about 2 drams of exceedingly foul pus. The empty- 
ing of this pocket was followed by the disappearanee of the fever. 
Ultimately, so extensive was the caries, that a piece of the jaw-bone 
had to be excised by a surgeon to secure a sound healing. 


GYNECOLOGY 
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JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Treatment of Uterine Perforation — Radical or Conservative. — It is 
easy to lay down the dictum that perforation of the uterine wall during 
an attempt to evacuate retained secundines should never occur, but so 
long as the operation is performed, especially by those not especially 
trained in gynecological surgery, and often under unfavorable surround- 
ings, there are bound to be occasional cases of perforation of the softened 
uterine wall by the curette or placental forceps. It is commonly' believed 
that such injuries are rarely fatal unless accompanied by distinct 
evidence of injury to some abdominal viscus, and may therefore be 
treated by a “watchful waiting” policy; while this is undoubtedly 
true in certain cases, the fact has been forcibly brought out in a recent 
article by Schweitzer (Monafsc/ir. f. Gehurtsh. u. Gtjnak., 191.5, xlii, 
148) that in the majority of cases, the condition is more serious than is 
often believed. Schweitzer has colleeted from the German literature 
of the last five years 105 cases, reported by 49 different surgeons; not- 
withstanding the fact that most of these cases were brought under the 
care of trained gynecologists, the total mortality of the entire series was 
something over 25 per cent. In no less than 48 of the cases had inju- 
ries to the intestines occurred, with 18 deaths; there were G cases of 
simple intestinal prolapse, with 1 death; 10 of omental injury, with no 
deaths. In 2 cases the tube and ovary were injured, in 1 the bladder 
injured (died), and in 1 the ureter was torn loose both at the renal and 
vesical end (recovery after nephrectomy). In 1 case even the cartilage 
at the sacral promontory was torn loose. The dangers that may beset 
the expectant method of treatment for cases of uterine perforation arc 
shown by the fact that of 17 cases so treated, 9 died, a mortality of 
over 50 per cent., much higher than that of the series as a whole, or 
of the cases treated by laparotomy. Of these 9 fatal cases, 6 died from 
peritonitis, 1 from general sepsis, 1 in collapse, 1 from cachexia follow- 
ing a utcro-intestinal fistula. Of those that recovered, only 2 patients 
came through without serious complications; in three instances there 
were utcro-intestinal fistulre which healed, in 1 intestinal adhesions 
caused obstruction, for wliicli subsequently a laparotomy had to be 
performed; in anotlier, a pelvic absce.ss formed which required drainage. 
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etc. I' rom these figures, the author draws the conclusion tliat tlie onlv 
cases which may safely be treated expectantly are those in which die 
perforation is eWdently small, tlie uterus completely empty and 
apparently not infected, and in which no evidence of intestinarinjury 
is present. All others, he thinks, should be subjected to immediate 
laparotomy. With regard to the treatment of the perforated uterus, 
once the abdomen is opened, Schweitzer thinks the best policy is in 
most cases to remove it, rather than to try to repair the injury by 
suture, since the latter procedure cannot prevent a secondary infection 
of the peritoneal cavity if the uterus is infected, a condition that it is 
impossible to exclude in cases of tliis sort. The statistics that he has 
been able to collect on this point, while based on rather small scries 
of cjises, bear out this contention as far they go. Of 12 cases treated 
by suture, 1 died (8 per cent.) ; of 24 cases treated by hysterectomy, 1 
died (4 per cent.). With regard to the prevention of injuries of the clas-s 
under discussion, the author insists that the curette should never be 
used in cleaning out an abortion, and placental forceps only to remove 
pieces of material that have been completely freed from the uterine 
wall by the finger. He insists that all the actual work shall be done by 
the finger only, and very rightly condemns utterly the practice of indis- 
criminately curetting or using the forceps without ever introducing the 
finger through the cervix to palpate the interior of the uterus. If thc.se 
simple principles were more generally observed, he says, we should have 
practically no cases of perforation to treat. 


Treatment of Pelvic Inflammation with Ultraviolet Rays. — The suc- 
cess obtained by the treatment of surgical ttiberculosis with ultra- 
violet rays suggested to FiiO-intE {Zaitralbl. f. O'lnifib., 1015, xxxix, '/JS.i 
to try the same method in chronic gynecologic inflammations. The 
rays are obtained from a so-called “artificial sun l.'imp,” which is 
apj)arontly of the mercury vapor type. The rays arc applied directly 
to the abdomen, the remainder of the body being covered to prevent 
injury. The first application last.s, as a rule, only one and a half 
minutes with the lamp 75 cm, from the .skin; after a couple of tlay.s 
a second exposure of two to two and a half minutes is given with tlu' 
lamp only 00 cm. from the skin. Then on following days the exj)osures 
are increa.scd by two or three minutes each day until an exposure of 
twenty minutes has been reached, the lamj) l)cing at the same tiiiie 
gradually brought to within 40 cm. of tlie skin. A marked liyperemia 
always occurs after the first treatment, wlilch gradually gives placa-s to 
to a brown pigmentation, practically a sun-burn. This, however, 
disappears after cessation of treatment. Fromme reports that he liiis 
treatcfl by thi.s method 25 cases of pelvic inflammation, in nearly ail 
of which wore pus tubes the .size of the fist. About half of these patients 
arc still under treatment; 0 have been discharged as cured after nu 
average of about 15 exposure.s; in 2 instances no benefit was ol)l;un( d. 
In the ones consiflered cured .all traee.s of the adiu'x.'!] cnlargeiiients 
bad disappeared. .-Ml these were treated as out-jtatieuts, nierely oitu- 
ing to the liospit.-d for the actual treatment, their ordinary life In'ing m 
ni.rotlier way interfered with. In .addition to the inflammatory en>e:-. 
t; of prurhis vuUae were sui)jeete<l to the treatment, 'vitii 2 o' *'”*;*' 
<aires. and marked improvement in ilw other 4. all of wiiou! are '-iiu 
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under treatment. Fronnne thinks, tis a result of tliese experiences, 
that the ultraviolet rays may be found to have a considerable field of 
usefulness in gynecology. 


Ovarian Transplantation. — TMs operation, wliicli has been discn.sscd 
a number of times in these pages in the past few j^ears, forms the 
subject of a recent clinical report by Chalfant {Snrq., Gijncc. and 
Ohst., 1915, xxi, 579), which is based upon 32 cases drawn from his 
own experience and that of Dr. Simpson, of Pittsburg. In all these 
cases the transplantation was autoplastic, i. c., the patient’s own 
ovarian tissue was used for the graft. The purpose of the operation 
is, of course, to conserve to the woman the internal secretion of the 
ovaries in those cases whei-e either from infeetion or damaged blood 
supply it does not appear safe to leave the ovary in the peritoneal 
cavity. The technic observed by Simpson and Chalfant was as follows: 
“After the ovaries were removed, a portion or all of the better one was 
kept in normal salt solution at body temperature until the operation 
proper was completed.^ Then a small incision was made through the 
skin about two inches inside the interior superior spinous process of the 
ilium. A pocket was made in the subcutaneous tissue by spread- 
ing a hemostatic forceps, and into this pocket a section from the 
cortex of the ovary was inserted and the skin closed by plain catgut 
suture. The same technic was followed in all cases, except that in some 
a transplantation was made on both sides.” This particular location 
for the graft was chosen because of accessibility, both at the time of 
operation and subsequently, good blood supply, and absence of danger 
of intraperitoneal or retroperitoneal involvement, if the graft should 
be already infected at time of implantation. Of the 32 patients reported 
upon, 13 had one ovary left in its normal position, and shoukl therefore, 
it would seem, be dismissed from further consideration. In only two 
instances were both ovai’ies removed and the uterus allowed to remain; 
one of these started menstruating four months after the operation, and 
continued regularly for six months, since which time there has been 
no flow, with moderate menopausal symptoms. The other patient 
never menstruated, and had quite severe menopausal symptoms. Of 
the 17 patients from whom the uterus and both ovaries were taken, 
5 gave evidence of apparent continued function of the graft, as shown 
by variations in size and increased tenderness. With regard to the 
presence or absence of menopausal symptoms, which forms, of course, 
the crux of the situation, only 17 patients are tabulated, and it is not 
quite clear whether any of these may belong to the first group, in which 
one ovary was left in situ. Of the 17, however, 10 per cent, had no 
menopausal symptoms, 41 per cent, slight, 29 per cent, moderate, and 
IS per cent, severe. In order to haA’^e a basis of comparison, the authors 
sent out a series of letters to patients from whom both tubes and 
ovaries had been removed, but in whom no transplantation had been 
done. Tabulation of 40 replies showed that 10 per cent, of these likewise 
had had no menopausal symptoms, 17 per cent, slight, 20 per cent, 
moderate, and 52 per cent, severe. While admitting that tlie .above 
series of cases are too small from Avhich to dr.aw any definite conclusions, 
the authors consider that the comparison indicates that transi)lantation 
does lessen to some extent the severity of the artificial menopause. 
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Mastoiditis and Erysipelas. — The fact that the mastoid operation 
may be performed ndth e.xpectation of good results in the face of an 
erysipelatous inflammation has been demonstrated in primary healing 
under this condition but the possibility of a favorable outcome under 
apparently subversive conditions is emphasized in tAvo cases reported 
by Maiieu {Bull. d’oto-rhuio-laTiing.f xvii, G), udio had made a series 
of observations of operative cases under coincident erysipelatous 
manifestation and had been surprised at thejnversive effect of the 
apparent complication. In the first instance*a voman. thirty years 
of age, had an acute inflammation of the right middle ear, accompany- 
ing a nasopharyngeal infection and a right maxillary sinusitis. The 
patient was, moreover, suffering from a puerperal infection; paracen- 
tesis of the drum-head failed to lower the temperature or to lessen 
the mastoid pain and tenderness, and an antrotomy was done with 
complete resection of the mastoid apophysis. Two days later air 
erysipelatous macule appeared followed by a chill and rise in tempera- 
ture. and this was followed by a bilateral cervical adenitis which broke 
down and a pleural suppuration requiring thoracentesis. To this was 
added a marked albuminuria, constituting a serious clinical picture. 
The erysipelas completed its cycle of the face, the neck, and ])art of the 
trunk, the accompanying suppuration from the mastoid being abun- 
dant, daily dressings with sterile water were continued throughout the 
disease; tlie patient was extremely weak but, with the subsidence of 
the erysipelas this condition ameliorated, the posfaural wound rapidly 
closed, and in fifteen days cicatrization was complete and the patient 
was fairly convalescent in all respects. Tlic second case was that of 
!i woman, thirty-eight years of age, with an ozena, who had cninplained 
of pain in the ear and, in a sudden attack of vertigo, had fallen fonvard. 
Examination showed the mastoid to be tender over the antrum and at 
the apex and that there was a marked bulging of the ]R).sterior superior 
canal wall almost to the extent of touching the opposite wall. Tinder 
antrotomy and removal of the major portion of the outer mastoid cor- 
tex, the cavity and the antrum and aditus wore found to be filled with 
fetid fluid and gramilomata, the Intend sinus was intact as also a con- 
siderable area of exposed dura. .After operation uritl on the inornin.g 
of the following day, the temperature remained stable but, on the 
afternoon of that day, it suddenly rose, increasing still further on the 
following tlay coincfdently with the manifestation of a severe chi i 
and the. appearance of an erysipelatous blush upon the face, whic.i 
rapidly spread to the scalp and neck; the temperature eoutinnri 
high for tiiree days, the patient became excitable and didiriou-i, requit- 
ing a slraigbt jacket, and develope<l an acute rnauin histinu neafi;’ -■ 



OTOLOGY 


307 


week and accompanied by marked albuminuria. During the course 
of the erysipelas, the dressings of sterile water and alcohol were con- 
tinued daily but the wound remained fungous and areas of exposed 
bone suggested the possibility of later sequestra;. As the erysipelas 
disappeared the general condition improved and the Avound became 
clean, healing rapidly within a few days without elimination of the 
expected sequestroe. In still another case of mastoid operation in a 
child with slow closure of the postaural wound, tlie appearance of an 
erysipelas seemed to have a stimulating effect and the wound became 
cicatrized in a few days. 


Massage of the Tympanopharyngeal Tube.— Tubal massage, as an 
adjunct to the treatment of SAvelling of the tubal mucosa and of inci- 
dent middle-ear disease has been commended by various writers advis- 
ing deep manipulation of the cervical muscle, beneath the auricle, 
Avithout, or in combination Avith, correlative movements of the buccal 
and pharyngeal muscles; more direct massage has also been applied 
directly to the lateral pharyngeal Avails by means of sounds or by the 
introduction of the finger covered Avith a rubber cot. The massage 
through the external muscles is comparatiA'^ely ineffective because of 
the resistance offered and because of the impact of the pressure along 
the long axis of the tube and a minimum of influence exertable upon 
the tubal mucosa; the more direct massage through the mouth pos- 
sesses decided adA'^antages, but is open to the objection, in a large 
number of cases, of a maximum of discomfort from the necessary 
manipulation of the soft palate and the loAver, and reflexly sensitive, 
lateral pharyngeal Avails, P. J. Mink {Ztschr.j. Ohrenh., 1915, Ixxii, 3) 
therefore utilizes for massage purposes the pharyngeal applicator 
deAused by him in 1906, consisting of a silver or Avhite-metal rod 20 
cm. in length-and 1 mm. in diameter, contoured like a nasal catheter, 
slightly curA'^ed, to rock over the nasal septum, and bent sharply upon 
itself at the outer end in such a manner as to make it a tactile as well 
as a visual index of the direction of the tip of the sound Avhich, wound 
with cotton and dipped in glycerine, is introduced, after the fashion 
of a nasal catheter, carried as far back as the posterior pharyngeal 
Avail, then turned outward into the post-tubal fossa, and fonvard oyer 
the tubercle into the mouth of the tube, the AA'hole tubal region being 
by this means easily manipulable, 

Mastisol. — ^Theimer {Zischr. /. Ohrenh., 1915, Ixxii) commends the 
use of a mastic solution in the preparation for surgical operations upon 
the ear upon the gi’ound of personal experience in its use as an adjunct 
to other measures for sterilization of the operatiA'^e field. That the cus- 
tomary methods of sterilization, folloAA'ing shavjpg of the side of the 
head, consisting in AA-ashing AAUth soap and Avater by means of a^ still 
brush, Avith ether and Avith benzine arc incfiectual has, in the opinion 
of the author, been sufficiently proA^ed, AA’hile the disinfection of the skin 
by painting Avith tincture of iodine is open to certain objections, although 
the attained asepsis is complete, but in many cases the apj)lication is 
not Avell borne by the skin, Avhich becomes irritated and eczematous 
and the, sutured or clamped edges of the incision .sAVollen and less well 
apposed. The A'alue of the solution of mastic in benzol lies mainly in 
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the fact of its rapid fixation and virtual arrest of the bacteria in tlie skin, 
the procedure, in preparation for a mastoid operation for instance! 
consisting in the scrubbing of the previously shaven operative field with 
soap and water, then with benzine or ether, and finally the painting 
of the surface and of the adjacent hair with the mastic solution, the 
result being not only a firm fixation of the hair and security against 
its invasion of the operative field but so efi'cctual a sterilization of the 
skin as to greatly favor primary healing in the cases in which it was 
employed. 


Good Hearing after Total Destruction of the Mastoid Process by 
Means of a Projectile, Total Deafness, Traumatic Rupture of the 
Drum-head and Complete Facial Paralysis Following Concussion of the 
Mastoid Process, — ^Two contrasting cases of the effect of gunshot 
wounds are reported by Beck {Monaischr. f. Ohrcith., 191.5, xlix) as 
illustrative of a class of injuries now being received for investigation 
and treatment at base hospitals. The first patient, aged twenty-four 
years, had been struck by a bullet on the left mastoid proce.ss with 
nearly complete disruption of that bone and with passage of the pro- 
jectile apparently inward and forward. On the left side of the nose 
there was a scar which suggested the point of exit, but there was no 
supporting evidence found under the Hoentgen-rays and the superior 
maxillary on the corresponding side was free. Immediately after the 
injury the patient was not unconscious; he made his way unaided to 
the nearest dressing place and four days later was presented for examina- 
tion in Vienna, very weak, with moderate degree of fever and with 
very purulent discharge from the external ear and from the wound in 
the mastoid process. Water syringed into the midrlle ear flowed free 
from the mastoid wound. Within the mastoid ojicning numherle.ss 
small secpiestric could be easily felt and removed by means of the 
forceps, and after thorough cleansing of the auditory canal a fracture 
was determinable on the postcrosuperior bony canal wall, from which 


place numerous granules so occluded the canal as to pre.vent a view 
of the drum-head; there was no spontaneous nystagmus. The right 
ear heard normally, the left ear heard a light whispered voice at a *lis- 
tance. of seven meters and, on that side, there was complete facial 
paralysis in all three distributions. On the day after examination the 
patient harl a rise of temperature with general malaise; the wound was 
carefully reexamined and still more mechanical scr|uestrie removed. 
The extent of the local injury and the character of the general syiniilonis 
suggested the po.ssibility of a sinus thrombosis, but the condition of the 
skin in the neighborliood of the wound indicated the beginning of ery- 
sii>elas. Operative interference was deferred with the re.iult that on the 
next rlay the erysipelas had become definitely pronounced. The later 
operation resulted in the removing of the seipiestra', thorougli clean-^- 
ing and sufiseriuent healing, but the facial paralysis remained unelmngi d, 
ainl the hearing was unimproved. In the second ease, of soMii-r, 
a"e<i twenty-two years, the projectile has enten-i! the month tlirough 
the riglit eli'eek anil made its exit ihrotigli the ear behind ami under tin- 
lip o^ the ma-toid j)roe<*ss. The patient was uneon-'eion-- for tweiiiy- 
foiir lionrs after the injury. On examination tlierv was found, in da- 
ri'-lii drum-head, in the jMisterninferior «jua<irant, a triangular p-rfom- 
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tion with a moderate amount of discharge only. The left ear was normal 
of condition and of normal hearing; the right car was completely deaf 
and thei’e was complete facial paralysis. The vestibulary reaction was 
present as in the preceding case. This case remained live weeks under 
observation, during which time there was no change in the hearing and 
the Roentgen-ray examination of the mastoid process showed no fract- 
ure or splitting of the mastoid tip. In view of the complete paralysis 
of the patient and in view of the direction of the course of the projectile 
it is supposable that the bullet grazed the tip of the mastoid process and 
so severed the facial at its point of exit from the bone; the complete 
loss of hearing being the result of the incident shock. The contrast 
between this and the preceding case is that of a normal mastoid process 
with complete loss of hearing and of destruction of the mastoid process 
with a fairly good remnant of hearing. 
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The Influence of the Exposure of the Roentgen-rays upon the 
Formation of Antibodies. — The destructive action of tlie Roentgen-rays 
upon the lymphatic tissues has been demonstrated by many. In 
part the effect of this can be shown in the diminution of the leukocytes 
in the blood. It has been noted that mice and guinea-pigs when 
exposed to the Roentgen-raj^s showed a variation in the susceptibility 
to particular infections. Some have found that the direct application 
of the Roentgen-ray to infected foci assisted the destruction of the 
bacteria. On the other hand, others were more susceptilile to various 
infections. Simonds and Jones {Jour. Med. lies., 1915, xxxiii, ISJ) 
carried out a series of experiments upon rabbits. These were cxjiosed 
to Roentgen-rays for ten to fifteen minutes daily lor a jieriod of three 
weeks. They were then inoculated with B. typhosus. It appeared 
that the animals were less rcsistent to the immediati' cflects of the 
infection than the controls. In studying the antibodies iiuantitatively. 
the authors found that the production of agglutinins was appreciably 
less, while the quantities of baeteriolysins and ojisonins were not 
altered to any marked degree. 
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Further Investigations into the Etiology of the Protozoan Disease 
of Turkeys, known as Black Head.— The present investigation was 
a continiia tion of the work carried on by the author in 1S95. Relatively 
few studies have been made upon this important disease. Theouald 
Smith {Jour. Med. Tics., 1915, x.vxiii, 243) had prcAnously pointed out 
that the pathology of the disease was not especially characteristic. 
The lesions arc almost limited to the ccca and the liver. Occasionally 
too, the liver lesions may be absent. At times, however, pathological 
lesions arc more disseminated in the intestine. The most striking 
feature is the filling up of the lumen with a tough leathery mould made 
up of concentric layers. This material may be firmly attached to the 
mucosa. The disease attacks both old and young, being most fatal 
in the first two months. The author demonstrated protozoan parasites 
which, to some e.xtent, resemble and are confused with coccidia. These 
parasites appear in the mucosa and submucosa in which a chronic 
inflammation leads to much thickening. The parasites appear in large 
numbers lying between the cells of the various layers. The material 
within the bowel consists of inflammatory exudate. Similar protozoan 
diseases have been reported in wild and domestic birds. Animal 
experiments in the transmission of the disease have not been uniformly 
successful. Infected materials fed to hcjilthy animals do not necessarily 
lead to infection. The rapid course of tlie disease and the lesions appear 
to be due as much to the mechanical disturbances accompanying the 
invasion and distribution of the organism ns to the toxic action of the 
parasites. The invasion of the liver is through the blood, the parasites 
being transported cither freely or in phagocytes. It is not known 
whctlicr the parasite requires an intermediate host. 


The Sterility of Bile under Normal Conditions. — ^T oida {Arch. /. 
klin. Chir., 1914, ciii, 407) studied the character of the bile to determine 
the presence of organisms under normal conditions. He obtained 
sami)lcs of bile from 35 humans and S dogs. These were all sterile. 
Ho then undertook an investigation to determine the bactericidal 
jwopertie.s of the bile. He found that B. coli could grow in fresh human 
l)ilc, l)Ut were somewhat inhil)itcd by' bile from dogs. Likewise bile 
forms a good medium for the growtJ) of B. typhi, which remained 
living ten weeks in this material. B. paratyphosus A reacts in a manner 
similar to B. typhi, while B. paratyphosus B and the dysentery baciihi.s 
are inhibited by the presence of bile. The B. cholera flourishes well 
in human bile, while B. pyoeyaneus i.s rapidly destroyed. The staphyl- 
ocoeei and stn;})tocoeci are not greatly’ influenecd i.>y the bile in the 
medium, but pneumococci are rapidly killed off. .\nother intere.sting 
finding was that fresh bile ai)peared to enhance the virulence of B. eoli. 

Contribution to the Study of Endemic Goitre. — Much has iwen 
written about th(> endianie eharaeter of goitre. Mr.ssmtu (Criilriidd. 
f. IhiklerUd., 1014, l.xxv, 3) gave water from <liirerent .sources to white 
Vats. .Sane were given water from the supply at Lau.sarme wia re 
(•iidfiiiie goitn- !•> unknown, «)thers were given water frmn I’ayerni-, 
wlnTi- coitre is very t-omiiioii. Tin* latter is a .'.nrfaee water witli a hieh 
bacterial content. Tin- atiimaU which were given the LatNunne water 
.showisi no ehunge.s jji the thyroid, while tho.^e rats receiving water from 
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Payerne showed both macroscopic and microscopic evidence of 
thyroid hyperplasia. In various instances the enlarged thyroid could 
be recognized as true goitre. The author believes that'jiis rcsulLs 
indicate further evidence that endemic goitre is the result of improper 
drinking-water with definite bacterial pollution. 


Basedow’s Disease_ and the Thymus.— Kociier {Langenhcch’s 
Arch., 1914, cv, 924) in a surgical material of 979 cases has never 
seen a case of Basedow’s disease in which hyperplasia of the thyroid 
was absent. Nevertheless, a considerable number of Basedow’s cases 
show a pathological change in the thymus. Thymus hyperplasia in 
Basedow’s disease is more common in the young than in the old, the 
thymus varjdng in weight from 15 to 50 grams. The Jiyperplasia of 
the thymus in Basedow’s is histologically similar to the not uncommon 
thymus hyperplasia observed in children. It is interesting that thymus 
hyperplasia is at times more frequent in particular families and localities 
than in others. It would appear that in some cases, the thymus hyper- 
plasia is more or less coincident with a subsequent thyroid disease, 
and hence has no direct relation to the occurrence of Basedow’s, The 
author suggests that the thymus hyperplasia may bear some relation 
to the hyperplasia of the adrenal. He believes that with the onset 
of Basedow’s there is not uncommonlj'' a cellular hypertrophy in the 
medulla of the adrenal as well as occasionally in the thymus. Some of 
the symptoms of Basedow’s may be referable to such changes occurring 
in other organs. He is insistent, however, that a typical Basedow’s 
without thyroid change and referable only to the thymus hyperplasia 
does not occur. 


A Bacterial Study of an Epidemic of Septic Sore Throat.— An 
interesting epidemic of septic sore throat, traced to the milk supply 
of the community, is described byKnuMWEiDE and Valentine {.Jour. 
Med. Res., 1915, xxxiii, 231). The epidemic occurred during June, 
1914, in Rockville Centre, S. I., a village of 4,250 inhabitants. The 
suspected milk came from a dairy (Oceanside) and supplied about 1200 
quarts a day. Of the 232 cases of septic sore throat, 205 cases obtained 
their milk from the Oceanside dairy. In other words, the milk supply 
making up 25 per cent, of the total contained about 90 per cent, of 
the cases. On investigation, it was found that at the Oceanside dairy 
the daughter of the owner developed a sore throat April 16, 1914. On 
May 9, the owner became infected and subsequently the driver. Both 
the owner and the driver took care of the milking. The epidemic 
broke out about June 1, 1914, and lasted until about June 14. Bacterio- 
logical investigation was then undertaken including moist swabs 
from the throats of persons at the dairy, a culture from a complicating 
case of peritonitis of one of the cases, and sdraples of milk from each 
cow in the dairy. The milk obtained from five of the cows showed a 
moderate number of streptococci. One cow showed a mastitis, while 
another animal gave an enormous number of streptococci in the milk. 
On examining the cultures made from the cow showing the excess 
number of bacteria, a hemolyzing streptococcus was obtained similar 
in cultural characters to that obtained from the throat swabs :ind 
froin that of the case of peritonitis. Cultures from the other cows 
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sliowcfl only non-licmolyzing typns of streptococci, 'flic facts of the 
oast: wonlfi, therefore, suggest that the infection was inilk-bornc, 
Init of hninan origin. The cow becanic infected witli a hninan type 
of strcptoeoccn.s, althougli it showed no evitlence of a mastitis. From 
these restdts the authors believe that in tracing such an epidemic, 
efforts sliould lie made to find cases of sore throat in those engaged 
in milking, rather than cases of mastitis in the cows. 


The Relation of the Adrenals to Cholesterin Metabolism . — A number 
of English authors (lillis, Frazer, Gardner) have demonstrated that the 
cholesterin content of the body is in direct relation to the cholesterin 
intake of the food. It was shown by them that there was no cholesterin 
synthesis by the body tissues. On tlie other liand, it was demonstrate<l 
by others tJiat a hypcrcholesterinemia is not uncommonly observed 
in pregnancy, di.abetes and nephritis in which there is also a definite 
increase in the cholesterin content of the adrenals. This finding was 
interpreted by some to indicate a definite production of certain organs, 
particularly the adrenal of cholesterin compounds. Some experimental 
work was even offered to show that the adrenal had much to do with 
the amount of cholesterin in the blood stream. Ro'i'H.sciiiLn {Ziegler's 
Brifrage, 1015, lx, 39) studied the subject experimentally, using rabbits. 
Because of the similar functional property of the corpus lutcum cells 
with those of the adrenal, male animals only were used. Careful 
estimations were made in control animals to determine the normal 
cjuantitics of cholesterin in the blood, adrenals and the bile. He then 
undertook the extirpation of one or both adrenals noting in cacli 
instance the variation in cholesterin content of the blood, the remaining 
adrenal and the bile. Upon removal of one adrenal the cholesterin 
content of the blood rises rapidly within tAventy-four hours, Avhilc the 
content of the remaining adrenal is depressed diiririf: the First fen' days. 
subsccpiently again assuming the normal level. On removal of both 
adrenals, the cholesterin content of the blood rapidly increases. This 
Avould indicate that the blood cholesterin may increase Avithout the 
participation of Uie adrenals and that the hypertrophy of the adrenal 
with increased cholesterin content is a secondary process. The rapid 
increase of cholesterin in the blood is accounted for in rapid tissue 
dcstJ'iiction or its liberation from fat depots. The diolesterin balance 
of the blood is maintained by the excretion of cholesterin in the bile. 
The author cannot find any support for the contention that the adrenals 
manufacture cholesterin for the body. It appears more probable that 
the adrenal is merely an intermediate organ Avhich has to do Avith the 
disposal of a certain quantify of the cholesterin of the I)Io(k 1. Jli.s 
final eonelusion, that .Addison’s disease is related to a de.struction of the 
adrenal cortex arid not its medtdia, is not clc.-ir in the evidence j)resentcd. 

Notice to Contributors. — .All romnnuiii'alions inlcini'v! for in tin- 
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THE CAUSES OF DEATH IN DIABETES.* 

By Elliott P. Joslin, M.D., 

BOSTON. 

(From the Nutrition Laboratory of the Carnefjic Institution of WashinRton in Boston, 
and the Department of Medicine of the Harvard Medical School.) 

With the lapse of j^ears the conviction has grown upon me that 
the life of a diabetic patient might be prolonged and that coma was 
an avoidable accident, and yet I know of no cure for diabetes and 
I claim no patient cured. The results of the investigations conducted 
with Professor Benedict at the Carnegie Laboratory upon the utili- 
zation of carbohj’-drate in diabetes, and reported here last spring,^ 
greatlj'^ strengthened that belief, for they proved that even the 
severest diabetic retained some power to burn carbohydrate. Then, 
too, in these last few months I have been unable to find any uncom- 
plicated case of diabetes of long or short duration which has failed 
ultimately to show at least a small positive carbohydrate tolerance. 
The simultaneous observations of the Russell Sage Laboratory 
at Bellevue Hospital and the Carnegie Nutrition Laboratory show- 
ing that the respiratory quotients of severe diabetic patients rise 
following a prolonged fast, although not fully explained, are encour- 
aging. And, finally, I must acknowledge that the fact that under 
simple prolonged fasting treatment no death from diabetes occurred 
among my patients at the New England Deaconess’ Hospital for 
350 days, has dee])ened the impression above expressed. 

' Delivered at New York Academy of Medicine, December 21, 1915. 

- Harvey Lecture, Delivered March 13, 1915. Also published in Arch. Inf, Med., 
1915, xvi, 693. 

VOB. 151, NO. 3. — ^JIABCH, 1916. 
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Enthusiasm governs the present, but facts the past. Conse- 
quently, I have endeavored to secure the end-results of all the 
diabetic patients I have seen in private practice from the first case 
of my student days in 1894 to November IS, 1915. Of these 945 
cases, 921, or 97.5 per cent., have been traced, and out of this number 
425 have died. The actual causes of death are known to me in 
all but 5 cases. It is true that many of the patients were seen by 
me but once, yet this by no means detracts from their interest. 

TABLE I.— CAUSES OF DILVTH OF DIABETIC PATIENTS SEEN IN 
PRIVATE PRACTICE ONE OR MORE TIMES FROM 1S9-1 TO 
DECEMBER IS, 1915. 


Deaths in Deaths outsuU* 





Number, htjspital. hospital. 

DkaTIIS WlTIIOCT Co.M.\ 



147 

2 115 

1. Misrcllntipous .... 



IG 

0 10 

Pernicious anemia . 


1 



Old nec 


2 



Diabetc.s 


8 



Cirrliosis .... 


2 



Suicide 


2 



Drowned .... 


1 



II. Cancer 



17 

1 10 also I witli coma. 

Face 


1 



EsopliaKUs .... 


1 



Stomach .... 


4 



Rectum 


1 



Liver 


0 



Bladder 


2 



Bones (sarcoma) 


1 



.Seat of prowtii unknown 


1 



HI. Pulmonnrj' tuix'rculosis . 



10 

1 15 also 5 with coma 





and 2 'vvith inft'r- 
tion<. 

IV. Cardiorenal and vn<-eular 



02 

0 02 

Cardiac 

Brieht’s 


•JS 

1-1 



Cco'liral hemorrhaire . 


M 



.trleriosclerosis 


f) 



V. Infeetions 



.20 

0 20 

Ton.'-illiti.s .... 


11 



Pneumnnia .... 
Influenr.a .... 


1.5 

.1 



Gall-stone.s .... 


1 



Septic .and Kancrenous leas 

0 



(’arhuncic.s .... 

. 

4 



.Acute appendicitis 


*) 



Krj'sipelns .... 


1 



Pi'.vTji.'; With Com.i .... 


. 

27.1 

M 2.'jS 


A. Deatb.s IViTiiouT Co.MA. Tlic c.au.'c.s of dc.atli of llic.'C 
patient.'^ will bo di.^^cussed under six headings, into the first of which 

1 will place the miscellaneous and uncommon cause,<. 

I. Miwllimrom. In this group fall 1 death of pcrnicioiisanejiiia, 

2 of old age fnged seventy-eight and eighty-.>ix), S of wliieh I can 
secure no other details than a death report simu-d diahete'-, 2 of 
cirrho'is of the liver, 1 was drowned, niul 2 c/iniinilted sniciec. 
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Of the latter, one was mentally unbalanced and the other took her 
life after becoming pregnant a second time soon after an abortion. 
Today I should not advise an abortion unless vigorous and ])ro- 
longed treatment failed to render the urine sugar- and acid-free. 

II. Cancer. Seventeen of the patients died of cancer. The 
primary growths were in the face, esophagus, stomach, rectum, 
liver, bladder, and I include 1 case of probably sarcoma of the 
pelvic bones. The average age at death of these patients was 
sixty-five years. Cancer apparentlj’^ developed after the diabetes 
in 8 cases, and may have developed before or coincident with the 
diabetes in 7 others. Incidentally, I Avould say that 2 cases of cancer 
which have been operated upon are alive, 1 of the bladder and 1 
of the uterus. A patient with cancer of the bladder died suddenly 
of pulmonary embolism nine days after its removal and another 
with recurrence in the abdominal scar. 

III. Pulmonary Tuberculosis. Pulmonary tuberculosis was respon- 
sible for the death of 16 cases. The medical profession has 
altogether too pessimistic a view about this complication. When 
the treatment of the diabetes is faithfully carried out these patients 
do quite well. The trouble in the past has been that consumption 
was usually advanced when diagnosed. In a diabetic, temperature, 
pulse, and respiration give no clue to the diagnosis, and the loss 
of weight is attributed to the diabetes. One case of tuberculosis 
died under my very eyes in the hospital without my suspecting 
what proved to be extensive lesions. That this mistake is common 
I am convinced because, Avith mj'’ mistake in mind, a few months 
later, in one of the very best hospitals, I was able to point out 
advanced but also unsuspected tuberculosis in a diabetic. The 
detection of tuberculosis in diabetics is aided by a careful study 
of the family history and an .x-ray examination. 

IV. Cardiorenal and Vascular. Cardiorenal and vascular changes, 
uncomplicated by coma, caused the death of 62 cases. Of these 
28 died of heart disease, in 4 instances suddenly Avith angina pectoris, 
13 died of chronic nephritis, 14 from a cerebral hemorrhage, 6 of 
general arteriosclerosis, and 1 of pulmonary edema. The aAcrago 
age at death of these patients was sixty-four years. If the methods 
Ave employ in the treatment of these same arteriosclerotic conditions 
in non-diabetic patients are correct, it is difficult to see Iioav modern 
treatment AAutli restricted instead of forced feeding can fail to 
prolong the life of these indhdduals. 

V. Infections. The adA^ent of an infection lowers the tolerance 
of a diabetic for carbohydrate and thus increases the severity of 
the disease. This is an old and reliable clinical fact. It has lately 
been emphasized by the Chicago School. Case 813, eight years old. 
sugar-free for eighteen days, deA’eloped tonsillitis, and Avithout 
change of diet a positiA'e carbohydrate balance of 50 grams dropped 
to 14 grams, Avith reai)pearancc of acidosis. Recent e.xperienccs 
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with fasting treatment show that in the presence of an infection a 
diahetic becomes sugar-free very slowly. An infection is an addi- 
tional load for the diabetic to carry, and to it he often succumbs. 
If those cases are e.vcluded in which coma was an element the 
number of deaths from infections is comparatively small, for there 
were but 30 cases. Of general infections, pneumonia heads the list 
with L5 deaths and influenza claims 3. Of local infections, septic 
and gangrenous legs account for 9, carbuncles for -1, and acute 
fulminating appendicitis for 2. 

Thus far we have accounted for 147 deatlis. Of this mimber it 
is problematical how many could be saved today. Perhaps one 
death from suicide could be prevented, a little could be accom- 
plished for the cancer cases, the diseases miglit be arrested in a few 
and life prolonged in most of the tuberculous, but how effective 
modern treatment would be upon cardiorenal and vascular condi- 
tions in dialietcs time alone will tell. But the majority of my 
diabetics died from another cause, and now let us face it. 


13. Deaths mTH Coha. Coma was fatal to 273 of my cases 
(04.24 per cent.), thus causing two-thirds of the deaths. During 
the last fourteen years there have been treated under my personal 
supervision in hospitals, 273 cases of diabetes, of which 15 luive died 
of coma, making my total deaths in hospitals for this period 17. 
For many years my attitude toward coma was to consider it the 
culmination of the diabetes, and after the death of the comatose 
patient I could honestly unite with the family, the physician, and 
the nurse in the feeling that no more could have been done. But 
for mo this comfortable creed has passed, and in its place has come 
the opinion that coma by no means represents the culmination of the 
disease, that it is not a justifiable accident, and though not in all, 
yet in most cases it is avoidable. My conception of coma in diabetes 
cannot better be expressed than by quoting from the charming 
essay of hloynihan on “Inaugural Symptoms in Abfiominal F.mer- 
gencics with Especial Deference to Duodenal Ulcer,” only I shall 
change tile word "ulcer” and the phrase “in the abdomen” to 
“dialietcs,'” and the word “perforation” to “coma.” 

Mith the wording thus changed the text would read; “It is in 
dealing with the acute catastrophes occurring in dinhclcs that vi: 
shall jirobalily derive the ino.st instant and striking advantage from 
an attentive .study of inaugural symptoms. 3'o take a .-jM-eific 
example, the onset of covui in dinhrtr.f. But let me fir.-^t say that a 
catastrojihe of this kind is alrno.s( always cajiablc of being fore- 
stulle<l. ’’J'iiouirh the onset of coma in tliahclr.t is acute the dinlrtr.* 


itself is chronic. It is a ihi^mse that lias existed for months or year.' 
and it has given, in almost every instance, not only sn-t.'iimil 
evidence of its existence, but a recent warning that the p.-ithoiogi' a! 


processes engaged in it were iMa-oming more aenti*. 'I'lie varnmg. 
however, is ('oinmonly ignonsl, Iwcause the signilieanee and inip''rt' 
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ance of it are not understood, and accordingly a disaster is precipi- 
tated. There are few catastrophes occurring in diabetes that are 
veritably acute.” 

Bearing this point of view in mind, may I analyze for j'ou the 
deaths from coma which have occurred in my practice? 

1. Ether Anesthesia. Case No. 729, a severe diabetic, three 
months after her last visit to me, without my knowledge, was taken 
to a dentist’s office, given ether by her physician, and all her teeth 
extracted. This was on a Monday. She was taken home, became 
unconscious Wednesday, and died on Frida3^ I cannot force m}’sc}f 
to believe that her death represented the culmination of diabetes, 
or was even accidental. Case No. 348, before an operation for 
removal of a prostate, was free from acid and sugar and tolerated 
20 grams of carbohydrate. After light etherization followed by 
fasting, 33 and 41 grams of sugar appeared in the urine on the 
second and third day of the fast respectively and the ammonia was 
3.3 grams. It is true that he recovered, just as all but 6 of 2G 
patients under my supervision who have had major operations 
have also done, but the ether lowered his tolerance and made his 
diabetes temporarily worse. This does not mean that diabetics 
should not be operated upon, but it demonstrates that ether anes- 
thesia is a burden which a light case of diabetes may easily bear, 
which may change a moderate to a severe case, and to a severe case 
may be fatal. 

2. Impaired Kidneys. Diabetic patients with vulneralile kidneys 
are peculiarly susceptible to coma because the power of elimination 
of acid bodies is impaired. You all will recall cases of Bright’s 
disease in diabetes in which an apparently mild acidosis preceded 
coma. Years ago, GoodalP and I pointed out that acidosis was much 
more easily tolerated by the young than the old dialectics, and this 
can well be attributed to the deficient kidneys of the latter. Few 
could void on the verge of coma the five or more liters of urine which 
with the old alkaline treatment was necessary for recovery, and is 
recorded to have taken place in those patients who did recover. 
Coma by no means is confined to the young: thus the percentage 
of coma in my fatal cases under fifty-one was 67 per cent, and above 
that age 33 per cent. I could specify several instances of tliis type 
and in this group might well be classed a few of the cases of death 
in pregnant women. 

3. Injections. Already attention has been called to the fact 
that an infectious process renders the diabetes more severe. A 
considerable percentage of the cases of coma occurred in connection 
with either general or local infectious processes. It not infrecjuently 
happens that the infection is not recognized. Better statistics 


3 Tlie Clinical Value of the Estimation of Ammonia in Diabetes, Boston Mcil. and 
Surg. Jour., I90S, civiii, GIG. 
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upon this point anrl in general about the' circumstances attending 
coma should be accumulated. Thus, Case No. 830, seen in consul- 
tation one evening, was found to be in partial coma, but I was able 
to demonstrate to the physician a membrane in the throat, and tliree 
hours after the patient’s death the following morning, the Hoard 
of Health reported a positive culture for diphtheria. " 

But what I consider of far more importance is the number of 
procrastinating cases of mild infeetions in mild diabetics, chiefly 
in their lower extremities, which frequently prove fatal. Tlio 
youngest case of sepsis or gangrene of the legs in a diabetic in my 
personal experience has been fifty years. In other words, these 
conditions develoj) at a time of life when diabetes is mild, and why 
should they so frequently be fatal? Consider with what these mild 
cases of diabetes liavc to contend. Handicapped i)y a lingering 
infection, ivliich only too often is allowed to continue for months, 
with kidneys less efficient for throwing off the acidosis attack, 
deprived of e.xercise — that recently proven stimulus to sugar con- 
sumption (for whoever heard of a poor, old, gangrenous diabetic 
taking exercise) — these pitiful patients frequently meet a fourth 
enemy in ether anesthesia; and is it any wonder that a formerly 
innocent disease becomes virulent and the victim dies of coma? 


There is no doubt in my mind but that if such cases had been treated 
vigorously, even with the dietetic methods of a few yeans ago, 
a large percentage of the legs amputated might have been saved. 
In fact, J)r. Stettin has most ably demonstrated this. If one nill 
read his paper it will be .seen that his success in these cases was flue 
to two factors: (I) that his patients were given liie very best 
medical treatment of the time, and (2) that they had the aflvantiige 
of expert surgical care. It is known that if a diabetic p.'itient lias 
gall-stones to be removed he instantly commands the services (if 
the leading surgeon on the senior staff; but if a diabetic jiafient has 
a sore toe there is no house officer too young to dress it, until a few 
weeks later, if the patient survives that long, the surgeon in the 
amphitheatre amputates the thigh. I recommend to yoiir earefitl 
perusal Dr, Stettin’s article.* Any success that I have had with 
surgical patients in diabetes has been due to the fact that 1 know 
no surgery, and learned that never-to-be-forgotten lesvon twenty- 
one years ago; and, further, that no matter how trivial the ailment 
I have securefi the very best surgicid skill for my patients. 

4. MniUil EirUnnnti. An occasional case of inma is precipitated 


in a severe dittlielic by tnental excitement. A violent fit of anger 
in one of the hosfiital patients, already in a preearioiH condition, 
was accompanied by vomiting and inaliility to retain liejnids. (’oma 
soon apjM-.ared, and this ease I know to have been dnplirated by 
another outside the hospital. A patient with exophthidrnic goitre 


went into coma with far more ease than is the. rule 


> Jt.-tr. Ac,‘-r. '!>'!. A 


et:;, ti. ii.-t., 
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5. The Inflvence of a Fat-Protein Diet or Fat Poisoning. The 
explanations of coma thus far given account for many deaths, but 
by no means for the majority of deaths from coma in diabetes. 
In tliese fourteen years at the hospital 9 cases of coma have occurred 
under my care which could not thus be explained. It is easy to 
say that the patients die soon after admission, but I cannot get 
around the thought that if a patient reaches the hospital alive I 
am responsible for his departure from the hospital alive, too. I 
will partly excuse myself for the death of one patient five hours 
after entrance and for a child of two years, who was in coma in 
ten hours, but I will not plead any excuse for the other 7 deaths. 
A study of these patients shows none of the factors hitherto men- 
tioned as predisposing to coma, but there is one factor which is 
common to all, namely, the diet consisted largely of fat and protein 
with little carbohydrate, or just prior to entrance or after entrace 
an excessive quantity of fat had been given. Diabetic patients will 
live untreated for many years without the appearance of coma. 
They suffer from complication after complication. They are tor- 
mented with sepsis, neuritic pains, and pruritus; yet they still live. 
Their diet is atrocious. Along comes an enthusiastic young doctor 
— and 3 ’’ears ago I could easily have been classed in that group — 
and presto! change! fat is increased, carbohydrate diminished, 
and the patient goes into coma. Out of carbohydrate it is impossible 
to form the acid bodies. When, therefore, carbohydrate is sud- 
denly replaced with fat we deliberately furnish our diabetic patients 
with material which though it acts partly as a food, acts far more as 
a poison. At a recent meeting upon acidosis in children. Dr. Jacobi 
really struck a keynote. He said that prevention is the treatment 
of acidosis for children, and that those susceptible to aeidosis ought 
not to have fat. What he said for ehildren holds for diabetics. 
Diabetic patients need fat — ^it forms the chief constituent of their 
diet — but they must not be poisoned with it; they must be gradually 
accustomed to it. 

The treatment of acidosis in the past has been unsatisfactory. 
Like typhoid fever, it should be prevented — not treated — and in 
uncomplicated cases this can be done. Although 90 per cent, of 
our diabetic patients will quickly and safely become sugar-free 
by simple fasting, for the remaining 10 per cent., which would include 
cases already showing acid poisoning, elderly patients and diabetics 
with infections, I suggest that prior to giving any fasting treatment 
a possible acidosis be anticipated by taking away the cause — 
namely, by the absolute exclusion of fat from the diet, but otherwise 
make no change in the diet or in the habits of the patient. After 
two days, or longer if desired, omit protein — another, though lesser 
contributing factor to acidosis — and thereupon daily halve the 
carbohydrate hitherto unchanged in the diet, until 10 grams are 
reached, and then proceed with routine fasting treatment. I would 
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welcome information as to whether such treatment fails to iircvent 
the apjiearanec of acidosis or to lessen an acidosis alreatly existing. 
Your aid is solicited, for you must remember that under ])lain 
fasting 350 days intervened without a <leath in the hospital, and if 
this preliminary treatment to fasting is at all advantageous it will 
require some time to test its efficacy. 

6. Ra-pid Loss of Body Fluid. Vomiting at the onset of coma 
usually presages death, because the iiatieiit is deprived of fluid witli 
which to eliminate acids. Body liquids are so needed that the body 
in the course of coma becomes obviously dry. This is really only 
another cause for defecth’e elimination. 

But I have been interested for many years in the importance of 
salt for a diabetic. Bccently, too, my attention was drawn by .a 
patient to the fact that in another hospital he lost thirteen pounds 
during the first four days of fasting treatment. Inquiry develojicd 
that he was given, during this period, only water and alcohol. 
Had he been given broths or some mineral water, suffice it to say 
that during fasting, even for a week, he would probably have lost 
little or no weight. This is important, because patients prior to 
coma frequently lose weight rapidly. Thus in the presence of mul- 
tiple carbuncles and septicemia one of my patients lost thirty-six 
jiounds in eleven days preceding liis death. Years ago in seeking 
for the cause of edema in a severe diabetic patient who was taking 
sodium bicarbonate I withdrew sodium chloride from his diet. 
Prompt loss of weight followed and symptom? of coma appeared. 
Since then I have l)cen careful not to restrict salt, ami I can well 
understand the opinion of Hodgson, that water rich in salts is 
really helpful to diabetic patients. On the other hand I would 
point out that large doses of sodium hicar))onate frequently are 
detrimental to a jjatient with threatening coma. How many 
patients have we had recover who took 20 teasiwonfuls of soda a 
day ami a taldcspoonful of whisky every hour and a half? For the 
last four months not one of my patients fias been given a tea- 
spoonful of sodium bicarbon.'ite, and so far I have seen nothing 
i)ut good results. I prefer to follow Dr. .facolu’s advice and prevent 
rather than to treat acidosis, and even when it aj)pcars I arn inclincfl. 
though I hold myself ready to cfiangc rny opinion any moment, to 
accept the advice of another master of medicine in New York, 
Prof. Herter. who in 1001 told me he prefcrnal to let Ids dinlx-tif 
patients iieutralizc ihcir acidosis with their own ainmoida ratlii-r 
than to give them sodium bie.arbonate. 

While seeking out the fatal cases of flialn-tes the number of livinc 
patients was aseertaiiu'd. For comparison I have arranged Iw-th 
groups in deeadi-s and eoiiqdeted the average length of life of the 
fatal (‘a-es am! the average <hiration of life of the living ea-e- up 
to l)e<'i niber 1, 11*15. It i" obvious that amom: tin- lining ea.'>-.- 
will he found many in whom the di'-'-a.-e i-. of re.ei.f orivin. at;d for 
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this reason the duration of life of the living cases appears far too 
low in the table. In another place the living cases will be analyzed 
more in detail. One of the chief reasons for publishing these statistics 
which cover the period 1894 to 1916 is the criterion which the table 
will afford for the estimation of the ^^alue of treatment by modern 
methods. 


TABLE II.— DURATION OF LIFE 

OF 408 

FATAL AND 

490 LIVING 

CASES 

OF 

DIABETES, 

DECEMBER 1, 1915. 


Age at onset, 
years. 


Number of cases. 
Fatal. Living. 

Average duration in years. 
Fatal. Living. 

0 to 10 . 


33 

9 

2.06 

4.44 

11 to 20 . . . . 


48 

27 

2.79 

2.70 

21 to 30 . . . . 


40 

50 

3.30 

4.90 

31 to 40 . . . . 


53 

71 

4.43 

6.12 

41 to 50 . . . . 


71 

146 

6.08 

7.04 

51 to 60 . 


97 

120 

6.63 

6.29 

61 to 70 . . . . 


52 

55 

6.00 

5.38 

71 to 80 . . . . 


14 

11 

3.71 

4.45 

81 to 90 . . . . 


0 

1 

.... 

0.33 


LINITIS PLASTICA. 

By Joseph Sailer, M.D., 

PHILADELPHIA. 

Linitis plastica is a condition in which the wall of the stomach 
becomes greatly thickened, loses its motility, suffers a marked 
diminution in its functional activity and as a result leads to death 
by starvation. The terms of this condition are numerous and all 
more or less descriptive, leather-bottle stomach, Schrumpf Magen, 
hypertrophic gastritis (Cruveilhier), chronic indurative sclerosis 
of the pylorus, cirrhosis of the stomach, linitis plastica (Brinton), 
fibroid induration, gastric sclerosis are sufficiently indicative of 
the fact that the wall of the stomach is thickened and hard. Al- 
though Cruveilhier and Andral and others had called attention 
to the existence of this condition earlier, William Brinton was the 
first to regard it seriously as an independent disease. He devotes 
a chapter to it in his lecture on “Diseases of the Stomach,” and 
describes two forms, that of contraction and the rarer form of 
dilatation, and expresses the belief that in a partial foian the con- 
dition is fairly common, a belief that further experience has not 
confirmed. He cites no case but must personally have seen several, 
and for various reasons, given chiefly in a foot note, prefers the 
name linitis plastica to any other designation. The next important 
article was that of Hanot, in 1SS2, who reported one case and 
analyzed the literature. This was followed in 1893 by the article 
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of Tilgor, who also reported a ease and collected all the certain 
c.'ises previously reported in the literature. His own case occurred 
in a woman, aged thirty-five years, who had a dilated stomach and 
an obstruction at the pylorus. An attempt to oi)cratc was rather 
futile on account of the desperate condition of the jiatient, and 
she died on the following day. Codiviila collected 23 cases, all of 
which died and in which tlife diagnosis was confirmed by autopsy. 
Of these 13 were men and 10 were women, and the ages ranged 
pretty regularly from twenty to seventy. He denies very earnestly 
a carcinomatous nature of the condition. In a pokscript he 
mentions a case reported in n-hich a correct diagnosis was made 
during life, and digital devulsion twice practised with cure, and 
Hemmcter, in his text-book, wliich contains a very e.xcellent article 
on this subject, reports 2 fatal cases and mentions the fact that lie 
has also seen two others. In 1907 von Sury reported a case from the 
Pathological Anatomical Institute of the University of Basle with 
very careful histological study. He defines the condition as follows: 
(1) a primary more or less extensive increase in the thickness of 
the wall of the stomach as a result of new-formed conneetive-tissue, 
particularly in the submucosa and subserosa; (2) diminution in 
the volume of the stomach as a result of secondary contraction. 
This is usually the result of an existing or completed inflam- 
mation of the wall of the stomach. He also gives a brief clinical 
picture of the disease, of wJiich the most interesting features are 
the frequency of ascites and the fact that a tumor can usually, 
sooner or later, be felt in the epigastrium. The duration is from 
three to five years. It occurs in early ns well as late life and there 
arc neither mctastascs nor hematemesis. .VIl these conditions dis- 
tinguish the condition from carcinoma. Tiic surgical treatment is 
the most im])ortant. He is rather inclined to group it witli fibrous 
poly.^crositis, either tlie form described by Pick or the iced liver 
of Curschmann. One hundred and seventy-tw*) references to the 
literature, the largest collection hitlierto made, arc appended to 
this article. In 1S9S Boas reported three characteristic ca.'-es of 
this condition all of which had been cured by gastro-enterostomy. 
They were all of the obstructive tyi)c. It must be ndmittctl that 
in none of these cases was the subsequent liistory known for a 
sufliciently long time to exclude the ])ossibility of a carcinomatous 
change. Quenu, in 190S, reportofl 2 cases of gastrectomy for tiiis 
condition. The man lived two years and then died of lieinorrhagic 
pleurisy, })robal)ly carcinomatous. The woman lived two and n 
half years and died of a local return. In both ^iises the hi-itoiogical 
exainination iiiflicatcd the carcinomatous nature of the process. 
Mmitcr in discussing four ca'-cs of tin's condition re.tched a coiielusion 
that then* are several forms of chronic gjistritis. Thc.-e hirms an' 
first linitis jdastica. 'I'his is eh.araeterixed by marked thiekening 
of the gastric wall due to projifcratioti of tin- connertive-tis'ne. 
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Thickening usually begins at the pylorus and leads gradually to 
contraction with partial stenosis and possibly in the end, if the 
patient survives long enough, to complete stenosis. There is some 
tendency to the formation of adhesions to the surrounding organs, 
and in all probability the lymph glands adjacent to the stomach 
frequently become enlarged, but there is no tendencj'^ to metastases. 
The cachexia is solely due to starvation, and the prognosis appears 
to be favorable if the obstruction is relieved by gastro-enterostomy. 
Curiously enough there is good reason now to suppose that after the 
gastro-enterostomy some degree of retrograde change takes place 
and the stomach to a certain extent returns to a normal condition. 
Second, a diffuse carcinoma of the wall. For some reason that 
is not rendered clear by a study of the literature it seems to be the 
opinion of many surgeons that this is the only type of the disease. 
It is unfortunate that this should be so, as it leads to a pessimistic 
prognosis which is invariably justified if no operative interference 
is undertaken; This is characterized by thickness of the wall, 
the histological picture of which is probably not greatly unlike 
that of pure linitis. I have had the opportunity of studying one 
case of carcinomatous linitis gastrica. At least I was under the 
impression at the time that this was the correct diagnosis. The 
patient, a negro, was brought to my service at the Polyclinic Hospital 
some years ago with symptoms of obstruction at the cardia. This 
was diagnosed carcinoma without definite proof, and gastrostomy 
was advised. The wall of the stomach was found thick and leathery. 
Nevertheless, Dr. John B. Roberts succeeded in making a satis- 
factory gastric fistula through which the patient was fed, and he 
gained weight. The poAver of swallowing through the esophagus 
returned, and the patient, who w'as a caterer, left the hospital and 
indulged his appetite pretty freely. He Avas brought back forty- 
eight hours after his discharge suffering Avith the symptoms of peri- 
tonitis, to Avhich he succumbed in a very short time. No autopsy 
Avas permitted. The clinical picture of carcinomatous sclerotic 
gastritis and linitis plastica does not differ in the beginning. There 
is no satisfactory AA^ay of making a differential diagnosis excepting 
by an incision and histological study of portions of the gastric 
wall, and for reasons that I shall consider later, even this may be 
unsatisfactory. The real differentiation is made not by the more 
rapid course and greater cachexia, because these after all are quan- 
titatiA^e and untrustAvorthy, but by the occurrenc of carcinomatous 
metastases to other organs, particularly the liA’^er. 

The third condition is syphilis. If the other signs of sclerotic 
gastritis are present and the patient has a positiA^e Wassermann 
reaction it is justifiable to use antisyphilitic medication actix’^ely 
Avith the hope of benefiting the condition. As far as I knoAV there 
are no cases on record of this type of the disease that have actually 
been cured by antisyphilitic treatment. Finally, it has been sug- 
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gcstcfl that chronic sclerotic gastritis may be a i)art manifcatation 
of a multiple serositis. These are probably cases characterized 
by ascites tliat rapidly reacciimulate, and it is doubtful whether the 
gastric symptoms ever become very definite. In the only one case 
of this kind that I saw, a young man, aged twenty-.seven years, 
who had obliterative pericarditis, chronic pleuritis with rcaccmnu- 
lation of pleural fluid and chronic ascites with rapid accumulation 
of ascitic fluid, tlie gastric wall was found greatly thickened. At 
the autopsy this thickening was found to be due to a curious hyaline 
change in the serous Incmbrane similar to that fotind over the lung, 
liver, and si)lccn, but there had been no gastric symptoms of 
importance during the brief course of the disease. 

The prognosis without treatment is hopeless. No medical treat- 
ment is known. Therefore the only ho])c lies in some efficient form 
of surgical interference. In 190S von Eiselsberg rejjortcd a case 
upon which he had oi)eratcd in 1902. The patient, a woman, agctl 
forty-one years, had been ill for about three years with vomiting 
and loss of weight. At the first operation the stomach was found 
to be thickened and adherent to the .surrounding tissues. Nothing 
was done excepting to free a few adhesions. At the second ojjcration 
a jejunostomy by the ^Yit'/cl method was ])erformcd. For one year 
.she was fed almost exclusively through the fistula with liquid food. 
She regained her former weight of 72 kgms. Later she increasetl 
still more in weight and was able to take a certain amount of food 
by the mouth. Six years after operation she was still in good health, 
had married again, and weighed more than at any time before the 
operation. 

The direct diagnosis depends (1) upon the clinical signs. (2) on 
the a-ray findings, atid (3) on a [lo.ssihle exploratory laparotomy. 
None of the clinical signs arc really characteristic, and upon them 
alone I do not believe that a po.sitivc diagnosis can i)e made. .V 
diagno.sis can be surmised, however, if the symptoms develop 
gradually; if there is evidence of decreasing capacity of the stomach, 
which might occur al.'-'o in hour-gla.'^.s stomach; if there is fulne.'is and 
perhaps a firm, rounded mass in the epigastrium; if there is vomiting 
that often depends iipon the character of the food inge.sted, .‘-o that 
the juitient can often predict when it i.s likely to occur. 'J’luse 
things may lead to a suspicion of a contracting wall. ''J’he x-ray 
picture is u.siially characteri.stic. The small irregular lumen, the 
irregularities remaining constant in succe.'-sivc iiicturc.s; (he con- 
traction of the lower portion, the e.xpati:-ion of the fundus and, as 
fa,-ca.sionally seem.- to happen, the permanently jaitulous pyloru- 
witli a rapid tlfov of bi-muth into (he inte.>tines. all pfiint to tin’s 
tme cr)i)di(ion. I have recently seen, however, a jtatient wlm-e 
.r-rav picture.-; seemed to jweseiit mo4 *tf tliese fejitures, and yet 
at ail operation iKKltilar stmunntou-i tliiekeningi were hitiiid in th‘- 
ga'^trir- wall. 'I’he n-stiit- obUiined from exploratory laparotom) 
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are, of course, decisive. If there are adhesions between the stomach 
and surrounding structures it is only important to recollect that in 
the absence of metastases a diagnosis of carcinoma can not be made 
with certainty. 

Souper has recently reported an interesting case correctly diag- 
nosed, that was of the form associated with stenosis of the pylorus, 
and the patient three years after the operation of gastro-enterostomy 
was apparently perfectly well. As Souper very sensibly remarks, 
the possibility of carcinoma is probably not to be considered 
now. Dr. David Riesman recently reported a case, as yet unpub- 
lished, before the Musser Clinical Club, and the patient is still 
alive and in good health five years after a gastro-enterostomy. 
It seems to me clear, therefore, that not all of these cases can be 
carcinomatous, although the two cases of Quenu suggest that at 
least some of them are, and in this state of uncertainty it is im- 
portant to treat every case as if it were benign. Bland-Sutton, 
in a recent excellent article on this subject, is somewhat undecided 
in his views and inclined to think that many of the cases are not 
malignant in nature. To mj^ mind one of the most difficult tasks 
in morbid histology is the differentiation of a chronic sclerosing 
inflammation of the mucous membrane from carcinoma. The 
pictures presented by the two conditions are often similar to a 
puzzling degree, and I should be loath to reply upon the histological 
evidence of the stomach wall alone, unsupported by demonstrated 
epithelial metastases to the lymph glands or other organs. 

The following case came under my observation and an oppor- 
tunity was presented to make careful studies: 

The patient is white, aged forty-six years, a physician. His 
previous Instory is unimportant. He has been successful in his 
professional work. Has been very fond of outdoor life, particularly 
as a hunter of big game, in the pursuit of which he has spent many 
weeks at a time. He has indulged moderately in alcohol and tobacco. 
On June 1, 1913, he was operated upon for bilateral hernia. The 
operation was entirely successful, the wound healed by first inten- 
tion, but for some days following the operation there was intense 
pain in both groins. In July he noticed distinct loss of weight and 
suffered from pain immediately after eating, that frequently was 
associated with nausea. To relieve both the pain and the nausea 
he resorted to voluntary vomiting. In May, 1913, he weighed 
178 pounds, approximately his Aveight for the previous ten years. 
In December of the same year he Aveighed 1 60 pounds. The physical 
examination at this time AA^as practically negatiA'^e. The thoracic 
organs AA^ere normal. The abdominal walls Avere AA^ell relaxed, facil- 
itating palpation, but aside from the descending colon no organs 
AA’^ere felt. There AA'ere no areas of tenderness. Loud giu-gling AA’^as 
produced by pressure in the epigastrium. fDeep pressure just above 
the umbilicus Avas slightly uncomfortable. There AA’as no splash 
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in tlie stoinacii two Jiours after taking food (glass of milk). By 
auscultatory prccussion tlie greater eureature of the stomach 
appeared to he at the level of the umbilicus. The nervous sy.stem 
was nonnal. An examination of the Idood showed a moderate 
degree of anemia, 7000 white eelhsand a nonnal difl’erential cenint. 
The hlood-])ressurc, 116 and 84, was slightly below normal. The 
gastric contents .showed no free hydrochloric acid and a total acidity 
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uf .‘IS; no occult blood; a very large aimunit of mticiH; noOpjiler- 
Boas bacilli: no lactic acid. 'J'hcrc was ficlinite evidence of jx'ptic 
digestion in the diluted contents by .MetfeV method, 'Fhc iirna- 
wa'^ normal. diagnod'. ua-; made of MWerc catarrlial t'a-tnt'--. 
the patient j.laccd upon a careful diet am! given d:ii!y lavage. J nt' 
prmim-cd gn-at Mibjcrtive improvement for t.-n days, 'nicn lie 
comnhuned of a cniwling ^eilSatiotl in the .-tomach. v, ith nait-cn and 
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pain after eating. Plis weight had decreased four pounds. At this 
time the gastric contents obtained two hours after a mixed test 
breakfast gave a total acidity of 46; no free hydrocldoric acid. 
Peptic digestion was present when the contents had been diluted 
with yV normal hydrochloric acid solution. There was no occult 
blood; no lactic acid; no Oppler-Boas bacilli; no sarcinm, but a 
great deal of squamous epithelium. During this time the patient 



Fig. 2 


had been on hydrochloric acid, but tlie last examination still failed 
to give free hydrochloric acid, although the total acidity had risen 
to 68. There was no evidence of proteid digestion and no peptic 
activity in the filtered stomach contents, but when diluted with 
normal hydrochloric acid in proportion to 1 to 16, proteid digestion 
was fairly active. In this specimen for the fir.st time a large amount 
of pus was observed. Numerous attempts were made to obtain 
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test nicflls, on]^' u few of wliieli were successful, hccflusc the stoinnch 
emptied itself so rapidly. All gave ])raclioally the same result 
e.x-ceptiiig the variation in ihe amount of totafacidify. I’ns was 
constantly present. Occult hlood never, ^\‘^y often even fifteen 
minutes after the ingestion of food the tuiic failed to ohtain any of 
the gastric contents. An attempt was made with an ICinhorn tuhe 
on two occasions to obtain duodenal contents, but if they were 
obtained they corresponded in all respects to the gastric contents, 
and nothing was learned excepting that in the sujiposed duodenal con- 
tents tr;vpsin and bile could not be demonstrated. Early in January, 
Dr. Miller, of the German Hospital, took two x-rays that were clear 
and definite (see Figs. 1 and 2). They showed that tlie lumen of the 
stomach was very much reduced in size, was distinctly irregular in 
outline, and a diagnosis of linitis plastica was made. Subsequently 
fluoroscopic studies were made by Dr. H. IC. Pancoast at the Uni- 
versity Hospital. TJiese confirmed the findings of Dr. Miller, indi- 
cating greatly thickened gastric walls, and in the fluoroscope a most 
extraordinary rapidity of the gastric emptying was observed. This 
was not hjiiermotility due to excessive peristalsis, but rather to the 
fact that the bismutJi flowed almost immediately through the rigid 
tube formed by the thickened stomach walls into the duodenum. 
The patient lost weight for a time until he reached a minimum 
of 139 net. Later assimulation .seemed to improve, and at one time 
his weight increased to 149 pounds, but averaged approximately 
145 pounds. Tlicre was otherwise no change in his condition, 
excepting that from time to time some tenderness could be obtained 
just to the right of the median line near the costal margin, and 
occasionally a mass could be felt which seemed to corresi>ond to the 
rounded greater curvature of the stomach. This could be felt on 
deep inspiration and was not constantly present. In view of the 
pus it was suspected that some infectious process might be present 
in the wall of the .stomach, and Dr. Damon It. Pfeifl'er performed a 
series of agglutination tests with all the microorganisms that lie 
haiipened to have in the pathological laboratory of the German 
Hospital, amounting to about twenty. 'I'hese included all the 
ordinary pyogenic organisms, colon, typhoid, and v.arioiis other 
strains i>f paratyphoid, but all were negative. Sevenil hypo<iermic 
injections of theosinnmin were made without definite re.-^uU, 
although the patient complainefl of a distinct sensation in the 
region Of the stomach, and also, somewhat unexpeefediy, in the 
liernial operatioti wounds, immedialcly after the injection. Tliere 
was no evidence of im}»rovement, and they were discontimKai. h 
was therefore doeidc<i to perform an exploratory ojiernt ion, which 
hiid not been done earlier, ])arily bccatisc there was no evMence 
of obstruction in the gastro-intcstinal tract and partly !h:c;iu-o 

the. .surgeon ■(•onsnlt.ants ha.I advised against lt._ However. Ih.y 
were persuaded. 'I'he operation wa-. mcr>-!y an in-jieetioit o, tifc 
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abdominal viscera, which confirmed the clinical diagnosis, and the 
abdomen was then elosed. The surgeons were very positive that the 
eondition was cancerous. There was, however, in spite of careful 
search, no evidence of metastasis. There were no enlarged glands 
along the lesser curvature, but some masses were found around 
the greater curvature that were probably enlarged lymph glands. 
There were some very slight adhesions around the pylorus, which 
were separated, and the great omentum was adherent to the wall 
of the abdomen, apparently elose to the sites of the operations 
for hernia. The patient made a prompt and satisfactory recovery 
from the operation. Six months later his condition had distinctly 
deteriorated. For a time he had felt better and had been able to 
eat nearly everything. His strength increased, although his weight 
did not go above 140 pounds. He Avas able to take long walks 
and even to go on shooting expeditions. Then after about five 
months he noticed that liquid food eould not be taken with eomfort, 
and this applied also to soft food sueh as fruit, light desserts, etc. 
There was a good deal of nausea and almost eomplete anorexia. 
His weight steadily deereased to about 132 pounds. He appeared 
cacheetic and was incapable of much exertion without great fatigue. 
The physical examination showed only a more distinctly palpable 
mass in the epigastrium extending under the right rib. The a:-rays 
showed distinct contraction of the loAver portion of the stomaeh, the 
lumen was greatly reduced, and the thickness of the Avail not very 
mueh increased. The condition appeared to be exceedingly desper- 
ate, and it was resolved to attempt a second operation Avith the idea 
that if a gastro-enterostomy could not be performed, and it Avas 
not our expectation that it could, at least a jejunostomy could be 
attempted in. a hope that the brilliant results obtained by von 
Eiselsberg in his case would be reproduced. Dr. Finney, of Johns 
Hopkins, was consulted, and he believed that in vieAv of the apparent 
hopelessness of the condition unless something were done, it would 
be Avorth Avhile to make a trial. The patient accordingly Avent to 
Baltimore, and in October, 1914, Dr. Finney reopened the abdomen. 
He found that the stomach Avas hard, contracted, and bound by 
firm adhesions to all the surrounding tissues, so that it AA^as quite 
impossible to consider any operation upon it. He accordingly per- 
formed a jejunostomy by the Witzel method. After the operation 
the patient vomited almost constantly. Very little food could be 
giA>-en by the tube and some of it returned through the Avound. 
He rapidly lost weight and strength until he beeame a mere skeleton, 
and about three Aveeks after the operation died. An autopsy Avas 
performed by Dr. Damon R. Pfeiffer. His notes are as folloAA^s: 

The body was much emaciated and the abdomen scaphoid. 
An incision AA\as present in the upper right rectus muscle, about 
12 cm. in length, AAdiich Avas healed except near the loAver extremity, 
AAdiere the sinus created by a jejunostomy tul)e Avas still open. 
The body had been embalmed. 
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On section the thoracic viscera presented no ahnormalities. 
On opening the abdomen, numerons dense adhesions were found 
binding the jejunum, pyioric jjortion of the stomach, and adjacent 
gastrocolic omentum to the abdominal wall. I’lic-sc were ap])ar- 
ently inflammatory, the result of operation. Freeing the stomach, 
it was found in its usual position, liigh up beneath the left diaphrag- 
matic arch, but extremely narrowed throughout its entirety, and 
very dense and firm. On removal and opening for examination it 
was found that tlie entire wall was diffusely thickened, varying 
from approximately 1 to 2 cm. in tliickness. On the greater curva- 
ture, about 6 cm. from the pylorus, an ulcerated area, about 2.~y cm. 
in diameter, was present, Avith tliickcncd precipitous edges. The 
mticosa throughout was loosely attached to the thickened wall and 
was thromi up in large rugae. Tlie thickening stopped abruptly 
at the pyloric ring. The pylorus itself was patulous but not dis- 
tensible, c.xccpt Avith diffictilty. Tlie peritoneal surface of the 
stomach AA-as smooth, except AA-liere inflammatory adhesions Jiad 
been present, and in the neighborhood of the ulcerated area, Avhere 
a number of small nodules, mucoid in ai)pcarance, AA'cre attached to 
the stomach both on the greater and lesser curA’atures. The omenta 
in this situation Avere thickened and contained a number of lymj)Ii 
nodes, A-arying in size up to 1 cm. in diameter. 

The liA'cr Avas atrophic but otherwise normal in appearance, 
except for cholecystic adhesions the bile ])assagcs Avere free and 
normal. The pancreas shoAA’cd no abnormality, but in the peri- 
pancreatic and peri-aortic tissues of tlie neighborhood a few moder- 
ately enlarged lym])h nodes AAere i)resent. 

The remaining abdominal A-iseera AA-ere normal in gro.s.s a{)pcar- 
ancc. 

[Microscopically the edge of the Ailcer shoAved on its gastric surface, 
an enormous hyperplasia of tubular gland.s, Avhich corre.spond in 
appearance ratlier closely to the glanduhe gastricic. 'J'hey arc, 
hoAvever, more closely set, without the usual intervening stroma and 
the lining cells arc much larger and of the rnucfjid typo. In some 
areas they arc (juite irregular and arc undergoing imicoitl degamera- 
tion cn masse. In certain areas the aj>j)earanee strongly suggest- 
that of "Brunner’s glands.” '’I’lial the invasive tendemy is reln- 
tiATly sligiit is shoAA'n by the fact that this hyjferplastic epithelird 
jnass is rpiite Avell circmnscril)e<l from the underlying fibromii'-cnlar 
.stomach aauII, though in many places a distinct basement membrane 
is absent. In otlier places distinct evidence of invasion is sevn. 

The submuco.sa is not distinct from the imiscidaris witii which 
it merges as a dense thickened fibnjinnscular layer. Here and 
there in the intennuscnlar .s])aces, njiparently corri--ponding to th*- 
lymphatics are found stramN and dum}).s of adls. evidently derived 
from the epithelium of the groA\ih above described. The.-.* i^ im 
evidenee that the ulcenition Avasa primary condition v.ith -econdary 
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carcinomatous implantation, on the contrary the ulceration appears 
to result from degeneration of the hyperplastic epithelial mass. 
The invading cells within the fibromuscular layer occasionally 
reproduce a tubule; but for the most part they exist as simple 
strands without definite arrangement. They can be observed 
moreover in all stages of degeneration. Apparently, either by reason 
of compression by the surrounding tissue, or as a result of essential 
biological characteristics the individual cells show a marked tend- 
ency to undergo mucoid degeneration and necrosis. Where the 
cells are enclosed by dense fibromuscular tissue they tend to dis- 
appear completely, but where no surrounding pressure is exerted, 
as on the exterior of the stomach or in the lesser omental tissues as 
hereafter noted, their disappearance results in the deposit of con- 
siderable masses of mucoid material. That these masses are the 
result of degeneration of the cell bodies themselves can be inferred 
by the presence of cells in all stages of degeneration and fusion with 
the mucoid material. 

Sections from the thickened gastric wall at various points, 
distal and proximal to the ulcerated area, show with only minor 
variations the same process. The obvious interpretation of this 
growth and the excessive thickening of the gastric wall is as follows: 
The greater curvature is the seat of the primary colloid or mucoid 
carcinoma which possesses invasive characteristics with low cellular 
vitality. Infiltration takes place along the tissue planes permeating 
the lymphatics of the entire stomach. As a result of degenerative 
processes the invading cells tend to undergo mucoid change and 
death. It seems possible that the presence of this cellular infiltrate 
.and its products result in a hyperplasia of the muscular and fibrous 
tissue of the stomach, thus explaining the thickening of the wall. 
That a functional hypertrophy is not the cause of this thickening 
is shown by the fact that it is as great distal to the primary ulcerated 
area as proximal to it. 

Section through the gastrohepatic omentum adjacent to the 
nodular area shows marked infiltration with a growth of the typical 
mucoid character. Sections from adjacent lymph nodes in the 
gastrohepatic and gastrocolic omenta also show in some instances 
infiltration with the typical cells of the growth. One small peri- 
aortic node from the region of the celiac plexus 0.5 cm. in diameter 
presents a similar infiltration. In the lymph nodes the globular 
cells lie closely in the marginal sinuses and central lymph spaces, 
and show the same degenerative tendencies but without the per- 
manent deposit of mucoid material. 

The pancreas and remaining intra-abdominal organs show no 
noteworthy abnormalities and no evidence of metastatic nodules. 
Noteworthy features are: (1) The suggestion of a derivation 
of the grovd;h from Brunner’s glands; (2) the evidence of diffuse 
infiltration of the stomach wall by the growth, with its pronounced 
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degenerative tendencies and the probable irritative hvpcrplasia 
of the fibromnscular coats; (3) tlic distinct evidence of ckragasific 
lymphatic extension, which, however, in view of the duration of the 
condition, must be regarded as a late or exceedingly slow process. 

TJie interesting features of this case appear to "be as follows: 

1. The development of s\nnptoms one month after the operation 
for hernia raises the question whether the latter coidd have had 
anything to do with the subsequent gastrie condition. If it had 
there is no possilde way of demonstrating the fact. There was not 
at the time nor at the subsequent operation aside from the omental 
adhesions any evidence of infection of the liernial wounds. 

2. The persistent patulous condition of the pylorus is unusual 
for, with one e.xception, in all cases hitherto recorded obstruction 
and retention of the gastric contents has been present. 

3. The pcrsistejit absence of free hydrochloric acid, even though 
the total acidity sometimes reached GS, is somewhat difficult to 
explain. 

4. The fact that pepsin was undoubtedly secreted, although, itj 
the absence of free hydrochloric acid, it did not act upon proteids, 
blit it always became active as soon as the gastric contents were 
diluted with Jiydrochloric acid solution. Pus was frequently found 
at first; occult or visible blood never; lactic acid never iii this case, 
aiul although it has been observed in some of the recorded cases, 
it is not constant and probably only occurs when there is stagnation 
of the gastric contents. 

0 . The evidence at the time of operation that the process had 
begun in the pyloric region. The wall in this region was distinctly 
thicker, somewhat harder and appeared more altered than the 
rcwii'w'wp portioi} of the stomach, altljongli the tliickening of the 
gastric wall extended as far as the fundus. 

G. 'J'lie distinct evidence of improvement that occurrerl twice 
during the cour.«e of the disease, once when the patient gained ten 
})ounds in weight and the other time wlien he became so nnieh 
stronger that iie was able to undertake a considerable degree of 
out door e.xercise walking as much as four or five miles across 
country almost daily. ^Vhy this impro\-cmcnt occurred iti view of 
the progressive nature of the process it is difficult to undcr.stand, 

Tlie treatment of this condition must of necessity he purely 


surgical, and it seems in view of .several cases that have bceii re- 
ported in whicli either temporary improvement or even app.arcntly 
u cure occurred, that, in the absence of a positive \\.ns';erni.".nn, 
operation should be undertaken as soon as the diagnosis has been 
made. If the is rarcinomat»nis it may in the early stage he 

possible at Ic.ist to attrnii)t a gastro-enterostomy. If it i-' n scl-.-rotic 

to an nicer a gastoecntcriMtomy f)i:cr:i 


inllainmatiot! secondary to an 
con-'idcrablc hoia- for [KTinanent relief. in tin- ea-f .-of ."oi.jpT 
and Hie-man. If neither of tliese operations c.m be .nneiiipt-d it 
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is possible that a jejunostomy may result as successfully as did 
that of von Eiselsberg. Of course, if the process is merely a part of 
a multiple serositis nothing can be done, but the patient will 
probably not suffer seriously from the exploration. 
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CLINICAL STUDY OF PAIN ARISING FROM DIAPHRAGMATIC 
PLEURISY AND SUBPHRENIC INFLAMMATION.^ 

By Joseph A. Capps, M.D., 

CHICAGO. 


In 1911 we reported the results of some experiments on the 
occurrence and distribution of pain, where the pleural membranes 
were irritated during the process of removing fluid from the cavity 

We found that the visceral pleura is not sensitive to pressure or 
scratching of a wire. We found that irritation of the parietal 
pleura nearly always produced pain, sharp and localized over the 
area irritated and never referred to distant parts, e. g., the neck 
and abdomen. 

We found that irritation of the diaphragmatic pleura over the 
outer margin set up pain in the hypochondrium and often in the 
abdominal wall down to as far as the navel or even to the groin, 
while over the central portion of the diaphragm it caused pain in 
the neck, particularly along the trapezius muscle ridge. 

From tliese experiments it seemed justifiable to conclude that 


1 Read at the meeting of the Association of American Physicians at Washington, 
D. C., May, 1915. 

■ * An Experimental Study of the Pain Sense in the Plouml Membranes, .4.rch. Int. 
Med., December, 1911, vol. viii. No. G, p. 717. 
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the iH.-irginal part of tfie diaphragmatic pleura receives its seustiry 
supply front the lower six intercostal nerves and tJiat the referreil 
])ain is attributable to an irritation of the corrcs])r)nding sensory 
segments of the spinal cord, which endow tlie abdominal wall witli 
sensation. 

Also tliat the central portion of the diaphragm receives it sen- 
sory nerves from the phrenic nerve, wliic-li carries aiferent imjnilses 
to the cervical cord, and sets up reflex pain in the corresponding 
spinal segments, namely, the tliird and fourtli cervical. 

To supplement these experiments we liave observed tlic character 
and location of jiain in a .series of clinical cases in wJiich there was 
inflammation of the serous membranes lining tlie upper and lower 
surfaces of tlie diaphragm. 

Analysis of Sixty-one Cases of Diapiiiugmatic Plefulsy. 
During a six-year period sixty-one cases of diajihragmatic pleurisy 
liave been .seen and e.xamined by the writer. Such a collection 
would Jiave been impossible had it not been for the interest and 
courte.sy of the internes and staff of tlie Cook County Hospital. 

Twenty-nine of tlie cases had a lower lobe pneumonia with 
associated jileurlsy, the remaining thirty-two had pleurisy alone. 

TJiirty-niue were situated on the right side, twcuty-onc on the 
left and one was bilateral. The diagnosis was in most instances 
made evident by physical findings in tJie thorax, in four insfanros 
confirmed by autopsy, and in six instances abdominal ilisense 
was excluded by e.\*])loratory laparotomy. 

J^aiii referred to jiarts distant from tlie scat of inflninmation was 
the outstanding symptom of these cases, llcfcrmi nhdomitml 
pain was present in fifty-four cases, in all cases involving the niipcr 
quadrant (7 to 10 dorsal segments), and in twenty-five ca.ses the 
lower quadrant as well (7 to 12 donsal sepnents). ililatcral pain 
in tlie belly was noted four times. 

The pain was usually sjiontancous and witli it was tenderness 
to pressure. Ilypcrcit/icsia and hjfpcrahjcsia of the .skin were 
almost constant and showed a decided tendency to follow Iiiiinl- 
like areas, corresponding to different siiinni segments. Over this 
sensitive area the innscuhrulanrouii reflexes Avere exaggeratcfl and 
often tlie wall remained in a state of rigidity. 

'J'he maximum points of pain and tenden)C.s.s to prei'Snre were 
especially studied. (Fig. 1.) 

TJiis point was located: 

(>i) In the gall-bladder region, 10 times. 

(b) Lateral to and sliglitly above the navel, !.'> times. 

(r) .N’ear McBurtiey'.s jioint, 2 times. 

(d) Over the navel, 1 time. 

(r) Midepigastrinm, 1 time. 
ffi .'^picnic region. 1 time. 
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Referred nech pain occurred in thirty-three cases, or in a little 
more than one-half of the total. The pain was located by the great 
majority of patients along the trapezius ridge, occasionally over the 
shoulder cap and in the supraclavicular space. These areas all 
are supplied with sensory nerves by the third and fourth cervical 
spinal segments. 

The pain was usually spontaneous and of a sharp stabbing 
character, always well localized by the patient with the tip of his 
finger. Pressure over this point \<^as often very painful. The skin 
and subcutaneous tissues in the immediate neighborhood showed 
the same hj^ieralgesia and hj^peresthesia as were found over the 
abdomen, but the point of maximum pain and tenderness in the 
neck was sharply localized, and more constant. 



Fig. 1. — Points of maximum pain and tenderness in abdomen and back occurring in 
61 cases of diaphragmatic pleurisy. 

The exact locations of maximum pain points are illustrated in 
Fig. 2. 

Factors Influencing Pain. The appearance of referred pains 
in the abdomen or neck was generally early in the course of the 
disease. More often abdominal pain preceded the neck pain when 
both were present. The duration of the pain and tenderness varied 
in much the same way as in parietal pleurisy. Sometimes the 
pain disappeared after a few hours; as a rule it jiersisted for one 
to three days and occasionally for over a week. 

The ])ain was nearly always induced or aggravated by cough and 
deep inspiration, especially during the acute stage. 
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IMcasiircs limiting the excursion of tlie diaphragm on tlie aiTcctcci 
side, sucli as lying on the painful side or tight jmcs^snre of an abdom- 
inal band often gave relief. Some patients secured ease bv Ivitie 
doubled up on the affected side with the siiouldcr held down by a 
pillow. 

Si’ECun FEATruES. The abdominal pain was associated with ti 
maximum point of pain and tenderness far more frequently on the 
right than on the left sifle. Such a point was observed in 25 out of 
3G cases on the right side or 70 jier cent.; while it was noted in 
only 7 of IS cases on the left side, or 40 per cent. 

In contrast to this disj)arity, the neck pain occurred with almost 
equal frequency on the two sides. Tenderness of ilic phrenic jierre, 



Ek!. 2. — I’ljitits of fiiaxiinuin pniti and tfU'iornes.-t in tlio nt'<'>; roj-ion oernrrirn: in 
Cl ca?os of diapliracmatic pleuri-iy. 

a symptom emphasized by many writers was hunid in but one ea^c 
and that was doubtful. Vnmitinp was present in 10 ca'^es and wa> 
often resi)onsib1e for a mistaken diagnosis of abdominal iidlani- 
matiun. Ilicenugh anotiier sympUnn supjiosed to be common in 
diaphragmatic pleurisy, was iiotcfl in only 5 cases, being uniiMially 
severe, however, in three. 

nov.s vnr. llr.rr.uuKi> I’.mn Ouic.ixvi k in Tiir. br.M: .m I’i.km: '. .- 
Head, liU<sell, and others hav<- held that the irrifaiion conies from 
the lungs, as they (pic'^tion the capability of the jiletirn to give ri e 
to referVd pain.' In oiir ^<•rie.s pneumonia of tin- lower loie- wa 
pre,-. nt with pimiri-y in iwcnty-rdne Ifi tbirty-tuo 

pleitri-v was jmeen’t without any signs <4 eon-o!i«!utm!i. I he 
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indicates that the pleura over the diaphragm does cause referred 
pain and casts doubt upon the ability of the lung itself to do so. 
The pleural origin of referred pain is further corroborated by our 
experiments® in which irritation of the lung set up no pain, whereas, 
irritation of the diaphragmatic pleura gave rise to referred abdominal 
and neck pain. 

Mistaken Diagnoses in Diaphragmatic Pleurisies. Appen- 
dicitis was incorrectly diagnosed in 9 cases. Two of these were 
operated upon and the abdominal viscera found to be normal. 

Cholecystitis was diagnosed in 6 instances, 2 of which came to 
laporatomy without discovering any pathological condition of the 
gall-bladder or the neighboring structures. 

• Ulcer of the stomach with perforation was twice diagnosed and 
once operated upon without discovering any lesion in the belly. 

Liver abscess was diagnosed in two patients. One was opened 
up with negative results. The other mistaken diagnoses included 
one instance each of peritonitis, renal caleulus, injections lumbago, 
and brachial neuritis. 

Several of the above-mentioned patients were prepared for opera- 
tion but were saved by the conservatism of the surgeon. I believe 
the unusual interest in referred abdominal pain awakened by 
frequent diseussion of the subject by the Staff of the Cook County 
Hospital has saved from needless operation many cases that in 
former years would have been promptly submitted to exploration. 

Differentiation of Pain in Diaphragmatic Pleurisy and 
in Inflammation of Abdominal Viscera. Our knowledge of 
visceral pain has been so enriched by physiological investigators, 
more particularly by Hilton, Ross, MacKenzie, Head, Meltzer, 
Lenander and Hertz, that we should interpret our clinical findings 
in the light of their results. Witliout discussing their work in detail, 
we may recall that Lenander and MacKenzie have maintained that 
the viscera are insensitive to pain, since during operations under 
cocaine the stomach, intestine, appendix, gall-bladder, and other 
organs may be cut, burned, and scratched without producing 
any painful sensation. All pain proceeding from abdominal in- 
flammation they believe arises from irritation of or traction on the 
parietal peritoneum, which is supplied with spinal nerve fibers 
that are specially designed to carry pain stimuli to the cord and 
brain. The sympathetic nerve fibers supplying the \'iscera, they 
say, do not have the power to carry painful stimuli. 

These conclusions must be modified by the observations of Kast 
and Meltzer, who found that the sensibility of the viscera during 
such operations is appreciably lessened both by the general toxic 
effect of cocaine and by exposure to the air. 

It has been pointed out by numerous investigators tliat the 


’ Loc. cit. 
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viscera may be insensitive to the ordinary painful stimuli such as 
cutting and burning and yet be sensitive to the “ adequate stimulus." 
The adequate stimulus for all the hollow viscera seems to be /ea.sma. 
As a result of tension the jiain of colic may be explained. 

The tlieory that generally prevails today is that proposed by 
Ho.ss and siqiported in essentials by Head, \ iz., that there are two 
distinct types of pain in visceral inflammation. 

1. The spfancimic or rieccral paw, which is conveyed directly to 
the cord and brain by the .sjdanehnic nerves. This pain is, as a rule, 
dull and deep. A good illustration of this ])ain is seen in pressure 
on the testicle or over an inflamed ovary, appendix, or gall-l)ladder. 
As a rule, it is localized near the site of its origin. 

2. Somadc or referred pain is usually located at some distance* 
from the seat of inflammation. It is produced when afferent stimuli 
from the viscera travel along the splanchnic nerves to the posterior 
roots of the cord, wlicrc they so irritate the corresponding .siiina! 
somatic nerves that they give rise to pain in the area of skin and 
muscles suiiplied by these nerves. 

This pain has a band-like distribution over the trunk and an 
irregular distribution over the neck, head, and extremities. The 
pain is in the skin, subcutaneous tissues and mu.sclcs and therefore 
superficial. The sensitized area is hypcrcsthetic, hyjicralge.sic and 
often characterized by painful tender ])oints. The muscular cutane- 
ous reflexes are exaggerated. ^Yhcn the parietal peritoneum is 
involved then there is direct irritation of the s])inal somatic nerve 
wliieh is similar in kind to referred pain along the same nervC', 
It is reasonable to e.xpcct that both types of visceral and referred 
pain may be pre.seut in visceral inflammation. Hut clinical e.xperi- 
eiice seems to show that the visceral pain is more constant in 
abdominal affections than the referred, also that visceral pain may 
occur alone, c. g., in intestinal colic and .some cases of catarrhal 
appendicitis, deferred pain from the diaidiragmatic pleurisy 
rendcr.s painful the .spinal nerves .Mq>plying the abdominal wall, 
but the deep visceral pain is not jtre.'Cnt. Stonily deep prc.-siirc 
over the aiqiendix or ga!I-i)iaddcr is well tolcrati'fl, whereas in 
inflammation of these organs deep pressure gives rise to .severe 
deep-seated jiain. 

The main point.s of differentiation between diajdiragmatic pleurisy 
and inflammation of the abdominal viscera arc as follows; 

1. The skin and muscles of the abdomen arc more scu^iUve to 
pain and touch in rcferrcii pleural jiain than in viscend di«-ase. 
This is liest elicited by jiim-hing of the wall and seratcliiiiu of the 


2. 'I’lie cutaneous reflcxc' an- more li%'e!y in referred pain tliaii 


in vi'^ei-ra! disease a< a ride. 

;{. Deep prevMire with tin- flat .••iirfaiv 
in referreii diaiihra.gmatie jdetir.d jiam. 


of the liiieer-s i.. Well Icirie 

.’.'bile it eh’eit-. .a dtdi. <h-*-p 
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pain when applied over an inflamed organ, e. g., an appendix or 
gall-bladder. 

4. Evidences of respiratory infection are usually present in dia- 
phragmatic pleurisy, such as cough, expectoration, herpes of lips, 
sore throat, high leukocytosis, rapid respiration, etc. 

5. Appearance of a sharp, definitely localized pain in the neck 
on the same side as the abdominal pain often reveals the true con- 
dition, since it points to irritation of the phrenic nerve. 

6. The referred pains in the neck and abdomen are usually induced 
or aggravated by cough and deep inspiration. 

7. Nausea and vomiting are more constant in visceral abdominal 
inflammation, but may occur and be very pronounced also in dia- 
phragmatic pleurisy. 

8. Hiccough is not a common symptom in diapliragmatic pleurisj’’, 
contrary to the current belief. It was present only five times in 
our . series of sixty-one cases. It is more often seen in visceral 
diseases of the abdomen than in diaphragmatic pleurisy. 

Subphrenic Inflammation. In the study of pain distribution 
from subphrenic inflammation, we are greatly handicapped. The 
opportunities for experimental irritation of the under surface of the 
diaphragm in human beings are rare. Moreover, the existence of 
abdominal pain in the course of subphi’enic inflammation may be 
properly attributed to associated inflammation of the abdominal 
viscera. Only in those cases in which definite, sharply localized 
pain and tenderness develop in tlie neck or shoulder region, can 
we be sure that the diaphragm is involved. We ha^'e collected six 
cases of subphrenic inflammation exhibiting neck pain, three on the 
left side and three on the right. The painful point is in every respect 
identical with the referred pain in diaphragmatic pleurisy. 

The nerve supply of the peritoneal covering of the diaphragm is 
probably the same as that of the pleural surface, that is to say, 
the lower intercostal nerves supply the outer margin, and the 
phrenic nerves supply the central portion. Hence it is impossible 
to differentiate between supraphrenic and subphrenic inflammation 
by the pain alone. The symptomatology and physical findings 
must also be considered, in order to establish the diagnosis. 


THE CEREBRAL NERVE DISTURBANCES IN EXOPHTHALMIC 

GOITRE. 

By George J. Heuer, M.D., 

(From the Department of Surgery, the Johns Hopkins University.) 

The cerebral disturbances which occur in exophthalmic goitre 
are among the rarer manifestations of this remarkable disease. 
Headache, often intense, is a very common symptom, as are 
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irritability, emotional outbursts, and disturbances in sleep with 
terrifying dreams. Graver associated conditions may occur, such 
as neurasthenia, hy.stcria, anrl the various p.sydioses, such .-is 
manic-depressive insanity, melancholia, dementia jirccox, ])arauoia, 
and acute delirium. Organic cerebral changes giving rise to con- 
vulsions, epilepsy, and epilciitiform attacks, muscular weakness, 
paralyses of tlie cerebral nerves, hemiplegias and paraplegias, ane,«- 
thesias, paresthesias, and hyperesthesias may be associated with 
this disease. 

The chief purpose of this communication is to call attention to 
one group of these cerebral disturbances, namely, the cerebral nerve 
palsies. In the enormous literature on Basedow’s disease not more 
than eighty cases, including all types, are recorded, the great 
majority of which have been observed in European clinics. Only 
four cases appear in American literature (Campbell Posey, Dana, 
Gordon, Bartholow). At the Johns Hopkins Hospital, among more 
than 300 cases of exophthalmic goitre occurring in the service of 
Dr. Halsted, the case to be reported is, with the cxcejition of an 
occasional mild grade of ptosis, the first instance whicli has conic 
under observation. 

The cerebral nerves affected arc most commonly those con- 
trolling the movements of the eyes and lids, but a review of the 
literature shows that almost every cerebral nerve has been involved, 
either alone or in combination with other nerves, Ixuist common is 
the group of cases with an associated bulbar paralysis, of wiiich 
perhaj)s only ten ha\-c been reported. Tlic case to be described i.s 
of this group. 

Tlie patient, a Bussian Jew, aged twenty-three yeans « recent 
graduate in medicine, was admitted to the surgical service of the 
Johns Hopkins Hospital January 31, 191 1 , complaining of wcaknc.^.s, 
vomiting, shortness of breath, difficulty in swallowing, and double 
vision. The family history is miimportant. The mother i.s in nithcr 
poor health and nervous. J’here is no liistory of cxo]ihtlialmie 
goitre in other members of the family. The patient lias .'dway.^i 
been delicate and of a nervous temperament, but has not had any 
severe iiinesse,s. He wa.s admitted to the medical .‘service of the 
Johns Hopkin.s Hospital December 17, 1007, complaining of weak- 
ness and vomiting. Tiic history which he gave at that time was 


as follows: 

Two years before (in lOCl.o) he had an attack of vomiting ia.sfing 
for a few days; a year later he had a .-iwnnd similar attack: die 
third attack' (for which he was admittcii to the mediral si-rvh c) 
iiad been of two months’ duration, and had inereased in foveritv 
so th.at even small amounts of milk eonld not be retained. lb- hnd 
lost thirteen pounds in weight in the week immediatcly preplmg 
bis fir.st admi^Jon. I'b'- vomiting bar! not bemi a^,'(wlaf.■(l vifh 
nuusca or fiain; the ftH'd jn'.;e-te<i wa^ expelied wunoui > uort 
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or distress.' During the few days before admission die had had 
diarrhea, four to five movements daily. Examination at that time 
(in 1907) showed an emotional, nervous young man with normal 
pulse and temperature; no exophthalmos or charactleristic eye 
signs, apparently no enlargement of the thyroid gland, and no 
cerebral nerve disturbances. The lungs were clear; there was a 
faint systolic blow at the apex of the heart; the abdomen was nega- 
tive. Acetone and diacetic acid were present in the urine. Dr. 
Barker noted, at this time, pigmentation of the skin and the absence 
of axillary hair. The patient remained in the hospital but two 
days, at the end of which time he insisted upon going home. 

Present Illness (January 31, 1911). The patient states that 
he was perfectly well until March or April, 1909. He then noticed 
a swelling of his neck, which at first was not accompanied by any 
symptoms. Just previous to its appearance he had been roughly 
handled by his fellow-students and badly frightened. The enlarge- 
ment of the neck was very rapid. Three months after the first 
appearance of the goitre he was unable to wear a collar, and had 
become very nervous. Tachycardia was first noted several months 
after the appearance of the goitre, and has persisted, but without 
subjective palpitation of the heart. A year after the appearance 
of the goitre (1910) he became aware of a droop of the right upper 
lid; there followed soon a similar condition of the left lid. This 
bilateral ptosis has gradually become more marked, and at present 
the patient is quite unable to raise the lids. Soon after the appear- 
ance of the ptosis he was troubled with double vision, a condition 
which has persisted. About five weeks before admission, owing 
to loss in the power of mastication, he was unable to chew solid 
food. In the past month he has had difiiculty in speech; he has 
jumbled his words and states that he has “talked through his 
nose.” A week before admission he completelj'- lost his voice for a 
period of three days. For the same period his tongue felt thick; 
there has been a collection of mucus in his throat; he has had 
frequent cough and marked subjective dynpnea. There has been 
difficulty in swallowing, and fluids taken by the mouth have been 
repeatedly regurgitated through the nose. The patient has, how- 
ever, been able to attend to his medical duties until three weeks 
ago, when great wealmess of the upper and lower limbs compelled 
him to give up his work. 

Examination. The striking feature on inspection was the 
patient’s facial appearance. The drooping lids, the protruding, 
fixed eyes, .the mask-like face, the open mouth and hanging jaw 
made a truly striking picture (see Fig. 1). He was weak, perspired 
profusely, and looked ill. He was unable to raise his head from 
the pillow, could scarcely raise his shoulders, and onlj- with the 
greatest effort lift his arms from the bed. Dyspnea was so great 
that he was compelled to sit up in bed. Unable to expel the mucus 
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which collected in his throat, he had frequent, violent {jamxyf-nis 
of coughing. His voice had a distinctly nasal quality. He was clear 
rnenfaiJy, but forgetful. He was emotional, and repeatedly burst 
into tears without assignable cause. 

The exophthalmos was extreme. The other eye signs could not 
be tested on account of the complete bilateral ptod-^ and fixation of 
the globes. Tlie thyroid gland was 'much enlarged, the right lol)o 
more than the left, and was fairly soft anti .smooth. There was 
marked pulsation of the entire goitre, but no jialpablc thrill. On 
auscultation, a loud, systolic bruit could be heard over the entire 
gland ; it was loudest over the superior thyroid vessels. 



p,(._ p — ,,trikinn fnci.il .ninjfarnnci'; tlif UriMijiitiK iitE. pMiinelitiK foi-i! '•iv. 
iiiask-iikc fnec. open mouth, nml Iiniif-'itii: 


The pulse was regular and almost constantly about 12i> per 
minute; the blood-pressure was J20 miu. Ilg. The ht-ari was nnt 
cnlarged either to the right or hdt. A biint .sy.stolie bruii was heard 
over the aitcx; the sounds at the l)ase were e!(>ar. 'J'here ^eri' ti<» 
edemas. There was a well-marked tremor f>f tlu' fingers. The hand.' 
and feet were sweating. Pigmentation was {troiKUiinvd. jtarticsil.irJy 
over the fle.xor and cxten.sor .surfaces of the extremitie.s ami ah'>ut 
the trunk. Over the lower legs were several more or h >s eirctun- 
seribed. brownish areas, and nromu! the ankh-s there v.as qiiite 
a defmite battd of pigmentation. The skin of tie* abdomen v.a- 
dark, especially about the waist line, where it was c„{r..e-ro!or.^t. 
There was some pigmentation of the 'kin of the forehead, (h’ d 
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pigmentation about the genitalia, but none of the mucous mem- 
branes of the mouth. 

Nausea, vomiting, and a rather persistent diarrhea, complained 
of during his illness, were absent during his stay in the hospital. 

Blood Examination, Red cells, 6,600,000; hemoglobin, 100 
per cent.; white cells, 9000; polymorphonuclears, 71 per cent.; 
eosinophiles, 1 per cent.; large mononuclears, 10 per- cent.; small 
lymphocytes, 12 per cent.; large lymphocytes, 2 per cent.; transi- 
tionals, 2 per cent. 

Examination of the lungs and abdomen was negative. 

In the urine there was a trace of albumin in two of the four 
specimens examined and a well marked acetone reaction in three of 
them. Wassermann reaction was negative. 





Fig. 2. — The eyo fields, showing normal form fields, but contraction of the color 
fields, with interlacing of colors in right eye. 


Cerebral Nerves. No disturbance in smell could be demonstrated. 
Taste also appeared to be fairly normal, although he miscalled 
salty and acid substances. There wa^ complete bilateral ptosis of 
the eyelids. At rest the lids covered more than the upper half 
of either eornea. With the greatest effort the left upper lid could be 
raised slightly, but this movement seemed to be due rather to the 
elevation of the left eyebrow than to a true movement of the lid. 
The right upper lid could not be raised at all. 

The greatly protruding eyes were practically fixed; there was 
no lateral, vertical, or rotary motion on either side. This total 
lack of movement of the globes persisted until the patient’s death. 
Both eyes were directed forward in almost parallel lines. Double 
vision was constant, the upper image being the false one. hlove- 
ments of the head from side to side had no influence on the position 
of the eyeballs, this test indicating an infranuclear rather than 
a supranuclear involvement. There was, therefore, a complete 
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ophthalmoplegia externa, a complete paralysis of the HI, IV, and 
VI cerebral nerves. The pupils were usually but not constantly 
unequal in size, the left being larger than the right. They reacted 
promptly to light. The fundi were normal. The eye fields (see 
Fig. 2), showed normal form fields, but contraction of the color 
fields with interlacing of colors in the right eye. 

The sensory fifth nerve appeared to be unaffected. There was 
no anesthesia of the conjunctiva and no sensory disturbance in 
the area of distribution of the trigeminal on either side of the face. 
The motor fifth, however, seemed markedly involved. The open 
mouth and hanging jaw were apparently due to the weakness of 
the muscles supplied by this nerve. At timas the patient was 
unable to close the mouth; at other times he could, with a great 
effort, bring the teeth together. There was no evidence of con- 
traction or atrophy of the masseters. 

Nerve VII. Facial weakness was manife.st on both sides, being 
more marked on the right than on the left. The face appeared 
placid and mask-like. The ordinary e.xprcssional movements were 
feebly executed. The patient could at times pucker his lips slightly 
and draw down tlie angle of the mouth; lie was able to elevate the 
left eyebrow but not the right. 

No disturbances in hearing could be demonstrated by the ordinary 
tests. 

The voice, thick and indistinct, had decidedly a nasal quality: 
there was difficulty in articulation but no aphasia. I’lie patient 
stated that his tongue felt stiff and awkward. Swallowing was 
difficult, and fluids taken by the mouth were in part regurgitated 
through the nose. There was a constant collection of mucus in the 
throat, which the patient seemed unable to expel. Cough was 
frequent and violent. Dyspnea was marked. The patient was 
able to protrude his tongue but sliglitly and the lingua! movements 
were awkwardly jierformed. There was a marked tremor of the 
tongue. Examination of the palate and the pharynx was diffirult. 
The jialatc appeared .synnnotrieal. 'J'he pharyngeal mu.scles could 
be seen to move, but the examination was unsati.sfaetory. SeriNitiou 
of the pliarynx appeared to be normal. ICxamination of the larynx 
was unsatisfactory because of the patient'.s re.stlcssnc,-is and the 
presence of mucus in the throat. Dr. Crowe stated the cords 
moved well on plionation. 

Tlie trajiezius muscles were we.ak, the patient being hardly 
able to elevate his .‘^boulders. .Atrophy of these mii-adcs was not 


demonstrable. 

Piirnenitraf Ihijhm. I'lic-rt- were no gro-s t-eir-ory di'.turl)ancc> 
nil either .sidt' of the body, 'riiere wa>, however, marked hypr- 
esthesia of the skin. The patient c«uni)lain<ai whenev.-r tie- '-in 
was tom-hed. 'I’his sen'-itivencs.'- seemed c.qv-eially jironotinreo 
over the aialoiiien and legs. '1 he sole,-- o! the feet were extrenn 
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sensitive, and the patient objected bitterly whenever plantar 
stimulation was attempted. There was no definite paralysis of the 
extremities, but a profound, general weakness. As has been stated, 
the patient was unable to support his head or to elevate his shoulders, 
he Avas barely able to raise his arms from the bed. The grip in 
either hand was practically nil. The muscular power in the legs 
was distinctly greater than in the arms. The muscular weakness 
seemed greater upon the right than upon the left side. 

The reflexes were active at the knees and ankles. A suggestive 
ankle-clonus AA’^as obtained on one occasion. Plantar stimulation 
was unsatisfactory because of the extreme sensitiveness of the soles 
of the feet. The abdominal and cremasteric reflexes lA’^ere normal. 
To Oppenheim’s test there ivas a normal response. 

Summary of Neurological Findings. Complete bilateral ptosis, 
complete ophthalmoplegia externa, paralysis or, at least marked 
paresis of the motor fifth and of the seventh, bulbar paralysis, 
hyperesthesia of the skin, and profound muscular iveakness. 

Symptoms Referable to Involvement of Ductless Glands Other 
Than the Thyroid, The great muscular weakness, the pigmentation 
of the skin, and diarrhea suggested possible involvement of the 
thymus and adrenal glands. The pigmentation was most marked 
in places of pressure, that is, along the waist line, about the shoetops, 
and around the neck. 

Symptoms suggestive of involvement of the hypophysis were 
also present. The body was quite fat, with a thick panniculus. 
The skin was soft, smooth, and feminine in appearance. The hips 
were rather broad. There was almost complete absence of axillary 
hair; the beard was less abundant than normal and there was 
absence of hair over the forearms and backs of the hands. The 
genitalia appeared to be normal. During the two months previous 
to admission there had been complete absence of all sexual desire. 

Given the neurological findings which have been described, the 
question arose. Were we perhaps dealing with an organic lesion or 
lesions in the brain or Avith a myasthenia gravis? The picture 
presented by the patient corresponded closely with myasthenia 
graAus, which indeed has been observed associated with exophthalmic 
goitre. In that disease there may be ptosis, involvement of the 
eye muscles, the muscles of the face, of mastication, etc. All the 
Amluntary muscles may become inArnh'^ed. Myasthenia graAos 
has been fatal in about 40 per cent, of the cases. Examination 
of the nerAmus system in this disease has rcA’^ealed no abnormality. 
Of A^alue in differential diagnosis is the myasthenic reaction of Joll^q 
the rapid exhaustion of the muscles by faradism. Our patient Avas 
tested for the myasthenic reaction on three successive days. Earadic 
stimulation sufficient to produce a good contraction of the muscles 
Avas employed. The muscles tested AA'ere usually the facial, the 
deltoid, and the quadriceps extensor of the leg. The stimuli AA'ere 
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applied at the rate of about 1 per second, vTnd in all cases at least 
one hundred times, and sometimes for from tvo to five minutes. 
In none of the examinations could any fatigue of the muscles he 
demonstrated even after repeated stimuli. If this test is of value 
our patient was not a case of myasthenia gravis. 

The patient remained in the hospital for six days. He refused 
operation. He was visited at liis liome, and in the ten days whicli 
elapsed between his first and second admissions there was no change 
in his condition. He finally consented to an operation, which was 
performed February 16, 1911, by Dr. Halsted. Tlie condition of 
the patient was so serious that ligation of the superior thyroid 
arteries alone was done. Anesthetization was begun with the 
patient in a sitting position because of the orthopnea. His pulse 
rose to 170, and at one time to ISO during tlie operation, but at tlic 
end of the procedure his condition was satisfactory. 

Postoperative Ccntrsc. The patient was again carefully examined 
between eight and ten hours after operation. There was .subjective 
improvement, the patient stating that he felt better than before 
the operation. Some slight movement of the globes was demon- 
strable, but this was not striking. His pulse was about MO, His 
temperature had risen to 101°. There had been some nausea follow- 
ing operation, but very little vomiting. He passed a fair night. 
During the following day (February 17) his pulse remained about 
the same, although at times it was slightly irregular. His tem- 
perature remained elevated. His blood-pressure, about 120, was 
unaiTccted. He eagerly took water, but the greater part of it was 
promptly expelled through the nose. There was a constant collection 
of mucus in the throat and frequent choking spells. About S r.u. 
of thi.s day he complained greatly of shortness of breath, and 
became choked with mucus which he was unable to expel. His 


re.spirations suddenly ceased at 10 p.m., the heart continuing to heat. 
With the idea that there might be some ob.struction to re.sj)irafi()n 
a tracheotomy was promptly performed and artificial rcsj>i_ratinri 
undertaken. The heart continued to beat for perhaps five minutes 
during this procedure, and then ceased. Death, therefore, .‘^cenicd 
to be due to an acute respiratory paralysis. Certainly, it was not 
a cardiac death, as is so often the case in exophthalmic goitre. 

IMost unfortunately an autopsy could not be obtained. .A frag- 
ment of the thyroid gland, however, was removed, which ^h^v,•f.l 
the histological picture of Basedow's disease, 

].m;R.vTURE. The literature on r'crebral nerve disturiianccs in 
e.\o])hthalmlc goitre up to and including tli<- ye.-ir ltd is cmiMdcrcd 
with remarkable r'omprehcn.si;-encss by Fattier and K'ajipi.;. I roni 
the.>c two author-s chiefly and from the literrttnrc .Mace U'll, i 
have iduained the following data a- to the frequency of inv.dvene-nt 


of the v.-sriou? r-crebra! nerve-. 

1. Isoliiteii palde- of the lir-t (W ..Ifactnry m r'.e huM- n"t 
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reported in the literature, nor have isolated disturbances in taste. 
In combination with other cerebral nerve disturbances, loss of 
smell and taste has been observed in two cases of exophthalmic 
goitre (the cases of Warner and Bristow and of Ballet). 

II. Isolated loss of vision has not been reported in exophthalmic 
goitre. Combined with other cerebral nerve disturbances the optic 
nerve has been affected in one case (Ballet), wliich showed dim- 
inished visual acuity on the left side with contraction of the visual 
field. 

III. The third or oculomotor nerve has been most frequently 
affected and the majority of the cases reported’have shown involve- 
ment of this nerve. Single muscles or all the muscles supplied by this 
nerve have been involved. Levator palsies and ptosis, either uni- 
lateral or bilateral, have been observed as isolated findings 9 times. 
Isolated rectus superior palsies have been reported 6 times and 
isolated rectus internus or convergence palsies 7 times. Of the 
latter, some observations seem questionable. Combined with other 
cranial-nerve disturbances the III nerve has been frequently 
affected. Isolated ophthalmoplegia externa, that is to say, palsy 
of the III, IV, and VI nerves, has been reported 6 times and an 
ophthalmoplegia externa combined with bulbar paralysis, as in 
our case, has been observed 5 times. The nerves supplying the 
internal muscles of the eye, i. e., the pupils, have been affected in 
5 instances. 

IV. Isolated palsy of the fourth or trochlear nerve has been 
reported in one case; combined with other nerve lesions in 13 or 
14 cases. 

V. Isolated palsy of the motor fifth has not been observed; 
combined, this nerve has been affected 5 times, chiefly in cases of 
bulbar palsy. Involvement of the sensory fifth has not been 
reported except associated with a hemianesthesia. 

VI. The VI nerve has, next to the III, been most frequently 
affected. Isolated palsy of this nerve has been observed 10 times. 
It has been frequently involved associated with the palsies of the 
III and IV nerves in opthalmoplegia externa and in the cases with 
bulbar paralysis. 

VII. Isolated palsies of the VII or facial nerve have occurred 
0 times; combined with other cranial nerve disturbances 8 times. 

VIII. Isolated involvement of the auditory nerve has not been 
reported. Combined mth other disturbances loss of hearing has 
been noted in one instance. 

IX. Isolated palsj’’ of the glossopharyngeal nerve has been 
observed once. Combined, it has been involved in association 
with other nerves in the cases with bulbar paralj'^sis. 

X. The pneumogastric has not been affected alone. Vagus 
disturbances, however, have occurred in the cases with bulbar 
paralysis. 
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XI. The si)inal accessory appears to he the only cranial to have 
escaped involvement in cxophthalmie goitre. Xo true palsy of this 
nerve has been recorded either isolated or combined. IMnrkwl 
weakness of the sternoinastoid aiul trapezius muscle has been ob- 
s:erbed in association with general muscular weakness, as in our 
case. 

XII. Isolated palsy of the XII nerve has not been rej)orted. 
Combined, this nerve has been involved in the cases with bulbar 
paralvsis. 

It may be seen from this brief summary that the nerves con- 
trolling the eye muscles arc most frequently involved in exoph- 
thalmic goitre. Kappis was able to collect over 40 cases in which 
the eye muscles alone were an'ected. Isolated palsies may occur, 
but combinations of various kinds are most commonly seen. A 
pure ophtbalmoplcgia externa, as previously stated, has been 
observed in 0 cases. 


IVitli the exception of pidsies of the facial, .5 cases of which have 
been reportccl, isolated palsies of the remaining cerebral nerves are 
extremely rare. Combined palsies of these nerves, as recited, 
are not uncommon, and the most varied clinical picturc-s occur. 

The ca.ses witli bulbar paraly.sis form a most interesting group, 
and deserve perhaps more than passing mention. They have all 
been severe cases of exophthalmic goitre, and in most instances the 
disease has run a rapid course. In one instance the patient had had 
a goitre for many years, on which Basedow had become engrafted. 

The duration of the disease has varied from a few days to five 
or six' months before the onset of bulbar symptoms. Death has 
invariably followed the appearance of these symj)torns, and in the 
majoritj" of instances within a short time. One case died one day, 
another three days, and another eight days aft(!r the ons(;t of 
bulbar symptoms, while others have liv<-d from sevenil weeks to 
three months thereafter. We may, therefore, divide the cases 
into tliosc with acute (the majority) and those with chronic bulbar 
jxd.sy. Onr case i.s of the latter group. While there has been con- 
siderable variety of combination in the nerve pidsies, the bulbar 


symptoms have been remarkably imifonn in all the cases. 

It is difncnlt, from the reports of case.s in the liteniture, tr> dif- 
ferentiate the ease.s of bulbar pandy.sis due to organic h--ion frtirn 
those of myasthenia gn»vi.s with Imibar symptoms; and it is {><i--ib!r 
that .'■orne of the 12 (Xises .assigned to true bulbar jialsy do not. eor- 


r(H;tly belong in that group, 'i'be cnse.s were all reiiortcd bctwtfii 
]8S(i and 1901, and 8 of them before; 1900. 'i’hc myastlifuic n- 
uctioti was te.'ted, apparently, in very few in.stances, if jit .'dl. V»c 
have, therefore, to ba-e our opinion largely on tb*- eji!i)e;t! eour 
of the paraly.'-is. Autop-y findings .are sngg.--,tive but not n!tog> tli' r 
cimvincing.^ In 0 of the* 12 caw- ;,n atifopsy -a;,.; dots-, or no 
mention is made of it. In 1 of the remaining 0 eavo a d'-imiO 
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lesion was found in the nuclei of the affected nerves, described 
either as an area of softening or of fresh encephalitis. In the remain- 
ing 2 cases it is stated that gross lesions of the brain were not present; 
but serial sections for microscopic examination were not made, 
and therefore these negative findings are inconclusive; 2 of the 12 
cases certainly suggest a myasthenia gravis chiefly because of the 
variability in the palsies. In neither of these 2 cases was an autopsy 
obtained. 

Etiology of Nerve Palsies in Exophthalmic Goitre. As 
regards the etiology of nerve palsies in exophthalmic goitre, it may 
be said that no very deflnite knowledge is at hand. It is assumed 
that the disturbances in the cerebral nerves are of a toxic nature, 
the toxins being responsible for the lesions in the nuclei of the 
cerebral nerves. Clinically, there is some evidence for this 
assumption, for palsies occur, as a rule, - after the disease is well 
established, and never, so far as is known, in cases of cured 
exophthalmic goitre. Cases are known, however, though they are 
very rare, in which palsies appeared shortly .before the outspoken 
symptoms of Basedow’s disease, while in a few instances the 
palsies and the usual symptoms of exophthalmic goitre have 
appeared simultaneously. 

Pathology. In 4 of the 6 cases with bulbar paralysis in which 
autopsies were obtained, definite lesions were present in the medulla 
associated with extensive degeneration of fiber tracts. The 2 cases 
with negative findings are not conclusive, for a careful examination 
of the brain was not made. It has been in the cases with bulbar 
paralysis that the most positive pathological findings have been 
obtained, for they have all been severe cases of exophthalmic goitre 
which have quicldj^ terminated fatally. In the great majority, the 
palsies have affected chiefly the eye muscles and apparently have 
not influenced greatly the course of the disease. These cases have 
gone from observation and the end result has not been known. 
In brief, it may be said that comparatively few pathological lesions 
in the brain have been recorded in the cases of exophthalmic goitre 
with nerve palsies. This may perhaps be explained (1) by the fact 
that they rarely have been looked for, (2) because the majority 
of the patients have not died Avhile under observation, and (3) 
because serial sections of the brain have not been made — a necessity 
for the demonstration of a small lesion. 

The Clinical Course of the Cerebral Nerve Palsies. The 
palsies may appear at any stage of the disease. In most cases they 
manifest themselves months or even years after the onset of the 
disease; in one case it Avas not until six years after the first symptoms 
of exophthalmic goitre that the palsies AA'cre noted. They may, 
however, begin acutely, simultaneously with or soon after the other 
s.^miptoms. In a few instances the palsies have been reported 
as the first symptom of Basedow’s disease. In most cases they 
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have entered the clinical picture almost unobserved, the disease 
not having become noticeably more serious vdth their occurrence. 
But the palsies may, as stated above, begin acutely and spread 
rapidly. In some of the cases reported it has developed over niglit, 
and synchronous with the rapidly spreading palsies there has been 
a marked increase in the severity of the disease. 

In cases in which several nerves were involved there seems to 
have been no uniformity as to the order in which the paralysis 
appeared. Frequently they have occurred almost simultaneously, 
but they may follow one another at irregular intervals. The period 
between the onset of the first palsy and that of the last has not 
been great — ^less than a year in the vast majority of cases, but tv'o 
years in a patient of Kappis. The complete paralyses have usually 
persisted unchanged. In no case has the palsy been benefited bj' 
operation, although marked improvement in other symptoms 
has been noted. There are apparently 2 cases, however, in which 
palsies of short duration have disappeared on improvement of the 
other symptoms, and 3 cases in which there was a partial recovery 
of the palsies. 

I^That has been said thus far regarding the clinical course of 
these palsies does not hold for the cases with bulbar paralysis. 
These cases have, without exception, been highly toxic, the palsies 
have been rapidly progressive, and a fatal termination has quickly 
followed, 

Differentul Diagnosls, I shall merely mention some of the 
conditions in exophthalmic goitre wiiich may simulate the true 
palsies. As has been said, myasthenia gravis undoubtedly may be 
associated with this disease. Sattler gives abstracts of 6 cases in 
which a positive myasthenic reaction w'as obtained. In addition to 
the myasthenic reaction a fairly characteristic finding in the cases 
of myasthenia is the variation from day to day in the palsies. Brain 
tumor has been noted in one case of exophthalmic goitrc with nen^e 
palsiess. Cerebral hemorrhage, multiple neuritis, and multiple 
sclerosis have all been observed associated with exophthalmic goitre, 
and it is possible that these complications might give ri.se to .some 
difficulty in diagnosis. 

PROGNOSI.S. A few- additional words may be said as to the 
prognosis in the cases of Basedow' with nerve palsies. Slight palsies, 
as those of the eye muscles, such as occur in the majority of the eases 
do not necessarily make the prognosis more grave. The par- 
alyses themselves do not lead to death; the prognosis depends, 
as I have said, upon the severity of the Basedow', If the paralyses 
develop .slowly, or acutely if merely to a slight extent, thev' have a 
serious significance per sc only when they involve irnporPint nerves 
such as the vagus, wiiich occurred in one case of Kappis. In the 
cases with very acutely developing and at tlie same time e.xten.sivc 
paraly.ses the development of a bulbar paraly.si.-i is to be feared. 
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The occurrence of a bulbar paralysis makes the prognosis very grave, 
for, as has been previously stated, death has invariably followed. 

Treatment. Only 4 cases have been operated upon. In 2 
cases reported by Kappis the operation had no effect on the eye 
palsies, although the cardinal and other symptoms of exophthalmic 
goitre were greatly improved. So far as I am aware the case which 
I am reporting is the first of the grave ones (with bulbar paralysis) 
to be operated upon. Kappis reported a third case, one with 
difficulty in swallowing, which was believed to be due to paralysis 
of the glossopharyngeus and vagus. The patient died four hours 
after a lobeetomy. 

The presence of nerve palsies, excluding possibly the cases with 
bulbar paralysis, does not contra-indicate surgical intervention. 
Indeed, it would seem advisable to operate promptly in the hope 
not only of arresting the progress of the palsy but also of euring 
the disease. 
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Presbyterian Hospital.) 


In two previous communications^ the writer has presented a 
series of cases of rheumatoid arthritis, 18 in all, in which certain 
laboratory findings and clinical observations were made the basis 
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of a method of treatment. Idle re.sults of tJiis Avere .sufficiently 
encouraging to justify and require a more e.xtended studv, witii 
the idea of determining not only tlie ])roportion and kinds of easc.< 
m wliicl) benefit could he e.xijceted, I)ut also, if j)os.sible, the 
operand! of the factors concerned. 

The methods in question comsist essentially in a curtailniont of 
diet, .particularly the carbohydrates and proteins, to a jxiiiit of 
tolerance which varies with the individual. 

An additional series of cases of rheumatoid arthritis, IP in 
number, Jnis accordingly been treated and studied. It is tJic ptir- 
j)Ose of tliis article, therefore, (J) to review tlic end-results of the 
first series, where this is possible, some of them flating back fiv(' 
years; (2) to present the results of treatment of the second scric.' 
of eases, together with .some analysis of the failures and .succcs.«cs; 
(3) to present the results of certain feeding experiments in which 
the effort was made to determine tlie s])ccific action, if any, of some 
foods; and (4) to present the results of laboratory observations, 
especially upon theliydrogen ion concentration of the urine and the 
carbon dioxide tension of tlie alveolar air during tlie active stages 
of the disease and during convalc.scencc or recovery tJiercfroin. 

Exd-results of the FiitST Series. Tlie first series consisted 
of IS cases, and a review of them at the ])rescnt Avriting brings out 
several interesting points.' No attempt will be made to go into the 
details of the cases, as tliesc have already been fully given. 

Case I was first seen in January, 19] I, and remains well, nearly 
five years afterward. 

Cases II, IV, IX, XIII, XVI, and X'\1I have di.sa])j)earcd from 


observation. 

Cases III and \'III were temperamentally unable, except under 
close observation, to adhere to any careful regime involving self- 
denial, ami after becoming ])ractically free from active symptom>. 
deliberately ate wliat tiicy cJio.se and rela[).scd. 

Case.s V and VI arc entirely well and leading active lives. 

Case VH has run a course of much interest. After making 


:i symi)tomatic recovery, .die slowly io.st ground, and in July, I'.U I, 
1 strict diet modified only slightly an active arthritis. In Augu>t 
die developed acute intestinal obstruction, was ojicratcd uf»>n by 
Dr. John Kennedy, of Philadelphia, ami a stenotic Icmd v.a'' 
relieved, after wJi’icli her arthritis was greatly imjiroicd. 
felt so well tJiat .she ate much more generously, adhering oiily 
dightly to the lines of her earlier diet. Her arthritis grew shwly 
iv()r.se,’and wlien host .seen, MarcJi, lUi.o, sheliad liefinite .-ymptom-. 
[hongh less than at .some previous periods. 

The heliefieial infinenee of diet in tliis e:ise when first tr. aloi, 
lie violent cxacerlmtion just prei.fding anife inte.qui.'d oi>^tnir- 
i.ui the relief of svmptom.s during a long perio.1 in!l..v.mg t!w 
.peration, and the gradual im-r.-a-eof tlie arthritis at fir,-i mfbwm'ti 
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by a diet and then inereasingly less so form a most suggestive 
sequence of events. 

Case X remains well, on duty as-a hospital attendant. 

Case XI, who was bed-ridden, is free from active arthritis, gets 
dressed, and walks around one floor of her home. Her chief limita- 
tion comes from the ankylosis of her knees in extension, present 
when first seen. It is of interest to note that there has been present 
throughout an active leucorrhea Avhich was not properly treated 
because of the inability to abduct the patient’s thighs. This still 
persists, though the thighs can now be abducted. Her original 
and subsequently maintained improvement in the face of an 
obvious source of possible infection is of much interest. 

Case XII is reported as active and walking without crutches, 
and Case XIV is on active duty as a nurse. 

Case XV is in buoyant health, and has acquired a considerably 
increased tolerance for food. 

The degree to which patients in this series have differed in their 
caloric necessities has been noteworthy. Several of them have 
maintained constant weights upon fewer calories than are generally 
regarded as practicable in ambulatory cases, as previously noted. 

New Series. Space will not permit of giving more than a; bare 
outline of the cases and treatment in this series, together with 
certain limitations to treatment, except where some particular 
point necessitates it. In the previous series the full details of each 
case, together with frequent notes showing the changes of diet 
and progress, make a repetition of tliese data in connection with 
the present cases unnecessary. It should be stated that every case 
but one was Roentgen-rayed by Dr. W. S. Newcomet, director of 
the Roentgen-ray department of the Presbyterian hospital, and the 
clinical diagnosis of arthritis was always thus corroborated. Nearly 
all of the chronic cases had been through more or less treatment, 
and some had experienced a great variety. 

Case XIX. — ^Mrs. .L., aged sixty-four years, referred by the 
courtesy of Dr. Walter L. Mendelson, of New York City, was 
admitted March 28, and discharged June 29, 1914. She presented 
exophtlialmos, enlargement of the thyroid, some tachycardia dating 
back twenty-five years, an enlarged heart and murmurs. The 
arthritis was of ten years’ duration, afl'ecting the knees, shoulders, 
and hands. For ten days the patient was watched upon an 
unrestricted house diet and lost three pounds in weight, averaging 
2346 calories per diem, and on April 6 she was given a mixed diet 
of 1385 calories. By a mixed diet is meant one consistmg roughly 
of one or two eggs, from two to six 30 gm. slices of bread, about 
50 gms. of cliicken, 15 to 30 gms. of butter, and about 15 gms. of 
sugar plus green vegetables, according to the desired total. In 
three days there was some improvement, and on the eleventh day 
there was no pain in any finger or in the wrist on pressure. 
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June 17 ,1915. Heas ben doing progressively well for two inontlis. 
bor a month the effort lias been made to increase diet, body fat. 
and weight. Today she feels for the first time some tenderness 
in the last joint of right ring finger. 

*lhe patient left the hospital June 29, witli greatly increased 
bodily activity and liands free except as per last note. lA'cight, 
123 pounds; loss, 16 pounds. She spent tlie summer at a hotel 
and followed the diet as well as slie could, but grew restive under 
it. She was seen witli Dr. Mendelson in November, 1914. The 
artliritis of tlie right ring finger was worse and one otlicr small 
joint was involved. Her bodily activity, knees, and sliouldens 
were mucli improved, especially the former two. 

Retrospect of this case reveals that the hypcrthyroiflism was a 
complicating factor and added to the difficulties of treatment, in 
that tlie patient ran an increased pulse-rate tlwoughout and tended 
easily to lose Aveight. The long stay in the hospital helped her 
tremor but made her restive. Her diet Avas increaserl too soon, 
and she admitted that after leaA'ing the hospital she had taken 
some liberties AA'ith it. The entirely favorable application of diet 
to her arthritis Avas beyond question, hoAvcver. The result from 
her stand-point Avas an improA'ement, modified and limited by tlie 
complicating hypcrtliyroidism and by tlie personal clement which 
led to a curtailment of treatment short of the tlieorctical ideal. 

Case XX. — Mr. F., aged about fifty-five years, Avas referred by 
the courtesy of Dr. Milton J. Liclity, Cleveland, Ohio. Admitted 
April 9, 19i4, discliarged July G, 1914. An arthritis of four and a 
half years’ standing invohmd practically all joints, and he Avas 
confined to a wheel-chair. A probationary house diet shoAved 
3500 to 4000 calories. After scA-eral cliangcs the nciv mi.ved diet 
AA'as maintained at 11S5 calories. Improvement in tlie hands liegan 
in six days. No changes occurred in the ankylosed joints, but Avhen 
the patient left the hospital on July 6 , 1914, his hands had greatly 
changed tlieir apjiearancc and he had less jiain generally. TJic loss 
of AA-eight in three inontlis aa'us tAventy-four pounds, '.rids patient 
AAiis beyond cver.A'tlung Imt the arrest of the di.'-ease in its then 
stage, but there cannot be any doubt that tlie cau.sative arthritis 
Avas emphatically modified, and in the smaller joints had largely 
subsided Avhen he left. 

Case XXT.— -T^Irs. II., aged sixty-three year.s, was referred by 
the courtesy of Dr. Hobart A. Hare. She jiresenterl an arthritis 
of four vears' iluration, involving tJic knees, shoulders, and hands 
She Ava.s obese, Avitli myocarditis and loud murmur.'^. A probatton- 
arv house diet averaged 2024 calorie.s. She Ava.s given a mtxiA diet 
nf'l271 calories and after six days shoAved a bcginnirigMili.-adenee 
of inflammation in the hands. .She develojied cardiac irn gubritv 
aiul beginning los< of comf>cn=ation after two werks of rv;!''” !.’" 
diet requiring complete P-.-t in bed and stminiatmn. I tu - oci 
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was insufficient to accomplish permanent results; and evidently a 
further reduction was necessary. In view of the heart condition, 
however, sucli a step was regarded as dangerous. The patient 
adhered faithfully to the above diet for three months without any 
additional improvement in the hope that, though insufficient to 
arrest the causative arthritis, something might be accomplished. 
The end-result to her, however, was absolutely nil. This case is 
of value as illustrating the fact tliat in face of a beginning and 
distinct response to treatment, as evidenced in the hands, limitations 
from another source may preclude further efforts. It is important 
on many counts, as illustrated above, to keep the caloric total as 
high as possible, from which it follows that in many cases several 
or more diets have been required before the proper reduction was 
obtained. 

Case XXII. — ^Mr. P., aged thirty-one years, was referred by 
the courtesy of Dr. Penn G. Skillern. An arthritis of nine months’ 
duration, immediately following a severe infection of forearm, 
incapicitated him for work by involvement of hands, knees, and 
shoulders cliiefly. There was no apparent focus of infection any- 
where. The patient was a large eater, and began to recover upon 
a mixed diet of 2500 calories, which were reduced in ten days to 
about 2000. Progress was steady from the start, and he went 
home well. Admitted March 3, 1914. Discharged May 2, 1914. 
Last heard from and well October 15, 1915. The loss of weight in 
hospital was from 134 to 127 pounds. 

Case XXIIL — George W., aged forty-five years, 'ward case, 
was admitted June 26, 1913. An arthritis of eight months’ dura- 
tion, involving knees, heels, shoulders, and hands, incapacitated 
him. His condition was febrile and somewhat suggestive of acute 
inflammatory rheumatism superimposed on the chronic form. He 
was given a very low mixed diet of 629 calories for ten days. 
Undoubted subsidence of the acute symptoms followed. The 
calories were increased to 1072. The case was not followed beyond 
July 12, 1913, but the evidence was definitely favorable until then. 

Case XXIV. — ^hlrs. hlcC., aged fifty-four years, admitted May 
25, 1914, discharged August 20, 1914, presented a chronic arthritis 
of uncertain duration. There were also redness, tenderness, and 
effusion in loiees, ankles, hands, and mists. Practically every 
joint was involved, and the symptoms pointed to an acute and 
severe inflammatory process on top of the chronic form. She was 
given five glasses of milk in twenty-four hours, increased by eggs 
cliiefly, in course of one week to 1011 calories. Her joints responded 
from the start, becoming in six days practicallj’- painless. Within 
two days after admission she developed signs of pneumonia, and 
had a delayed recovery therefrom. The calories were later increased 
to 1950 to meet the convalescent demands. In January, 1915, her 
general condition was excellent and tlie joints were in tolerably' 
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good shape. The social condition of tlic patient preclndal intelli- 
gent cooperation. 

Case XXV. — ^^Irs. R., aged tliirtj'-tliree years. Was adtnitte<! 

1914, discharged July 10, 1914, and had an incapacitating 
arthritis of three months’ duration involving hands, elbows, and 
knees. Bony deformity of tlie fingens was present. A probationarv 
house diet averaged 191G calorics. On a mixed diet of 1.314 calories 
slie improved at once and steadily. She left tlie hospital almost 
free from all symptoms, and has remained entirely well since. 

Case XXVI. — Airs. S., aged forty-five years, was admitted Alay 
13, 1914, and discharged Alay 22, 1914. An artliritis of three 
years' duration involved Jiands, wrists, elbows, shoulders, knees, 
and ankles. On a probationary house diet of 1734 calories she 
began to improve at once and left the hospital against advice wlien 
the subjective symptoms had subsided. This case is reported 
to illustrate tlie occasional improvement whicli follows upon the 
restricted regime of a hospital diet. Comment on this will I'c 
made later. Had she stayed a permanent limit of intake would 
have been assigned her, in the attempt to insure against relapse. 

Case XXVII. — ^Alrs. C., aged t}iirt\-five years, referred by tljc 
courtesy of Dr. A. A. Eshner, was admitted .April 27, 19M, and 
left May 24, 1914. An arthritis of tlirec years’ iluration involved 
both hands, VTists, elbows, shoulders, knees, ankles, and feet, 
.4 probationary house diet averaged 1933 calories. She improved 
on 1179 calories of rai.xcd diet, but after ten days became dissat}sfie<l 
with restrictions and left against advice. 

Ca.se XXVIII. — Airs. F., aged thirty-nine year.s, was admitted 
February S, 191.o, and left February 27, 1915. An arthritis of two 
years' duration involved spine, jaws, shoulders, elbows, hands, 
and knees. Four months pregnant. Alany fibroins nodules pre- 
.sented along ulna*, tibim, and around jiatella'. She showed some 
improvement on jirobationary house diet of M94 calorie.-;, and 
was given 1390 calories of a fi.xed diet to insure con.Htaiicy of 
intake. Rapid and unmistakable jmigress followed. She. became 
dissatisfied with restriction of diet, and left against advice. 'J'lie 


fibrous nodules had markedly .subsided. 

Case XXIX. — Airs. L., aged about forty-two years, wife fd a 
])hy.sician, was referred by tlie courtc.'y of Dr. D. .1. Ale( artliy. 
She was admitted .-Vpril 19. 1915, and di.scharged July 19i.'. An 
artliritis of nine years’ duration involvcil the .'•koulder.s elbo'.ws 
wrist.s hands, and feet, 'riiere were fibroid nodules on both Aehillc-. 
tendons. -4 jirobationary liou.-^e diet yicldeil JS.'iO calorie-, and 
she wa.s given a mixed iliet of 1191 «-alorle.-;, reduced in twi> 
to UVJ.S. l’rogre.-;.s was shoe but sure, 'i'he fibrous ntMltde-- and 
tbreiMiuarters of the painful sites were praetii-;dly gone v'bcn 
left (he ho'iiital. .She was in.-trueted to follow her diet .ail .Mimua r 
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and report in the fall. The loss of weight was from 116 to 105 
pounds. 

Case XXX. — ^Mrs. W., aged about forty-nine years, wife of a 
physician, was referred by the courtesy of Dr. B. W. Sherwood, of 
Syracuse, N. Y. Admitted April 20, 1915, discharged June 12, 1915. 
An arthritis of two and a half years’ constant duration, dating 
back irregularly thirteen years, involved the shoulders, elbows, 
and hands. This case was of much interest, and was a complete 
failure. The probationary house diet yielded 2048 calories. New 
diets were tried of 1294, 1159 and for a short time 674 calories, 
without clear improvement. An abdominal .T-ray was not taken, 
as customarily on admission, as patient had had this done and the 
results were reported negative. Upon failure of treatment an .r-ray 
was taken and showed a high degree of visceral stasis, partial 
collapse of the large bowel, evidence from the bismuth of obstruc- 
tion in or near the ileum, chronic appendicitis, and possibly duod- 
enal ulcer. The reason for failure cannot be advanced unless it 
be dependent upon these findings, especially the first two. In 
discussing the failure with Dr. Sherwood, before the a:-rays were 
taken, the m-iter cited Case VII {q. v.), as supplying a possible 
explanation in the obstructive factors there operative. The 
patient’s condition did not suggest, a ‘priori, any diflSculty of 
treatment. 

Case XXXI. — ^Mrs. W., aged about forty years, was referred 
by the courtesy of Dr. John H. Guwin. A multiple arthritis had 
for some years involved shoulders, elbows, knees, and hands. 
Some improvement followed a probationary house diet of 1544 
calories. The patient had bad tonsils, and these were removed. 
It is interesting to note tliat upon the two days immediately fol- 
lowing the operation the patient felt great relief in her joints 
everywhere, during which time 'she was nearly without food. As 
the food was increased the pain and disability returned. The 
patient then went home to ascertain the end-result of the tonsil- 
lectomj'', but of her own accord attempted to follow a diet of 1433 
calories which she had been given for a few days at the hospital 
prior to the operation. At this point she disappeared from observa- 
tion, but was reported later as doing very badly. The points to 
be noted in tins case are the prompt and marked relief coincident 
with postoperative starvation, ceasing as ingestion of food in- 
creased; and the difficulty to be met when patients attempt dietary 
control by themselves before tliey are thoroughly accustomed by 
experience accurately to prepare and follow a diet. Earlier observa- 
tions on the postoperative relief above recorded helped the writer 
to formulate the hypothesis upon which this study was stalled. 

Case XXXII. — ^j\Irs. W., aged about sixty-two years, was 
referred by the courtesy of Dr. Agnes Victor, of Boston. Admitted 
March 9, 1915, discharged June 9,. 1915. An arthritis of thirty 
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years standing involved nearly every joint in tlie body except 
spine and jaws. iMyocarditis and mitral regurgitation were pres- 
ent. A probationary bouse diet \neldcd 1945 calories. She was 
placed on a mixed diet of 1080 calories, and improvement bciiaii 
at once, especially in the hands. After one month the case “huns: 
fire. The^calories were changed to 12S3, of which 753 came from 
fat. The joints improved fiirtlier, but her heart-rate increased 
to 108 and the patient became weak. Pier diet ivas therefore 
increased eventually to 1700 calorics. Pier general condition grow 
stronger, tlie pulse fell to So, the pains returned somewhat, espe- 
cially in knees, but Iier hands retained their objective and subjec- 
tive improvement (loss of weiglit from 161 to 145 pounds). She 
was instructed to follow tliis compromise diet all stiinmer. Iliis 
case sliowed unquestionable and satisfactory response to diet, 
but her heart was unequal to carrj-ing Jier tlirough in the way 
desired. 

Case XXXIII. — Dr. X., aged tliirty-cight years, noticed in 
early January, 1915, a slight tenderness of the middle joints of 
some of tlie fingers of both hands. Toward the end of I’cbruary 
there was added to this an ache involving also the lumbar spine. 
An .T-ray, taken and interpreted by Dr. Henry Pancoast, director 
of the i-ray department of the University of Pennsylvania IIo.s- 
pital, showed inflammatory fog around tlie aifcctcd joints together 
witli rarcfication and overgrowtlis along tlie .sliafts of the bonc.s', an 
interpretation shared hy Dr. Newcomet. Being familiar with some 
of the WTiter’s cases the patient attempted a diet, and in ten days 
lost six pounds. Pic had alw'ays been a large cater, particularly 
of starclies and sugars. When seen by the w'ritor he was given a 
mixed diet of about 1200 calories, and by eight or ten <lays sub- 
jective improvement was established. During an attack of influ- 
enza, wliidi then began, lie lost more weight, but after about six 
weeks of adherence to his diet he was entirely free from symptoms, 
and during August took part in a military encampment, hy tliis 
time eating much more generously. The diet was carefully carried 
out in this instance, and the patient himself weighed the ingn - 
dients on scales. The loss of Aveiglit was about ten pounds in 


all, from 173 to 103. 

pEEtuxG ExrERiMEXT.s. Tlic following cases will be detailed 
at greater IcngUi, bccaii.se they xvcrc the subjects of c.xpt-rinKuts m 
feeding whicJi developed several points of interest. These. exjH ri- 
ments were conducted with the full iinrler-'^tauding of the {latieuts, 
Avho apprcciatcil the possibh; important.' of their eoojierativc effort.*;. 

Case XXXIV. — Mrs. aged tlu'rfy-si.x ye;ir.<, referred by tlie 

courtesx- of Dr. P’ranl: Dick.*:oii, was ndmiftcd Xovemlx r 9, Hd-?. 
and discharged T-cbriiary 23, 1915. An artbriti< ofoyer .-even year, 
duration, iuvolverl the jaw,-, .dioiibh-rs, ellxuv,-, wri-t.s anfde, am! 
knees; the hands slightly: the rid.t knee was re.-e<:te<i si v. a ye.Wr 
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licfore. ■ A probationary house diet yielded 1892 calories. On 
1072 calories of mixed diet, she improved slowly but steadily, and 
on January 9, being up and out daily and feeling well, she was 
given the diet presently to be described. 

It should be here stated that for some time the writer had been 
following the hydrogen ion concentration in the urine of joint 
cases at various stages of their progress, but no definite conclu- 
sions could be reached. The variations of diet in tlie same and 
different cases seemed apparently to mask any reaction or fluctua- 
tions due to the disease itself, and it was not until the appearance of 
Blatherwick’s “Studies”® on the nature of the ash in various foods 
and its influence upon urinary acidity that these relations became 
clear and a standard diet could be applied. Accordingly in the 
following cases one of the diets there described has been utilized 
as a basis for the study of the urinary acidity of joint cases in health 
or disease, and also when the influence of certain foods was tested. 
These standard diets were made up equivalent in caloric value to 
the mixed diets under consideration, and were chosen without other 
regard to therapy. The patient was therefore given graham crack- 
ers, 75 gms., butter, 36 gms., milk, 720 c.c. per diem = 1009 calories. 
This was continued for ten days to allow her condition under it 
to be watched and tlie urinary acidity to be followed while she was 
free from symptoms. The basis upon which all the cases in these 
series have been treated is, in part, that the carbohydrates form at 
least one of the factors productive of joint disease, and favorable 
results have followed their curtailment. Other evidence pointed 
the same way, but the “ experimentum crucis” had not been made 
of inducing the symptoms of the disease by means of pure carbo- 
hydrate in a patient previously rendered free from them — a rein- 
duction of the disease, in short. 

On the afternoon of January 19, therefore, and twice daily 
thereafter, the patient was given 62 gms. of “candy” made from 
cane-sugar, water, a little oil of peppermint to flavor it, and one 
teaspoonful of vinegar to 528 gms. of sugar. This gave 66 gms. of 
sugar at each feeding, or 264 calories twice a day, a total ingestion 
of 528 calories in addition to her regular diet. The total for twenty- 
four hours was therefore 1089 plus 528, or 1617 calories, an amount 
somewhat less than the house diet on admission, but considerably 
greater than that upon which she had improved. It is to be remem- 
bered tliat at tliis point she was practically free from symptoms, 
up all day and taking exercise on the porch. The abbreviated notes 
of her progress follow: 

January 22. One joint of left hand shows a slight sensitiveness 
not present for at least a month. 

January 23. Pain increased and present in shoulders and wrist. 

’ The Specific Role of Foods in Relation to the Composition of the Urine, N. R. 
Blatherwick, Archives Int. Med., September, 1914, siv, 409-450. 
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January 24. Hand slightly better. Left .shoulder worse. Painful 
red swelling witli effusion just above left elbow. Not sore for -dx 
weeks. 

January 25. Thumb better but still sore. Elbow and shoulders 
as before. JaA\ on the left painful. I*aticnt is very unconifort.alilc. 

January 26. No candy given today. Jaws worse, both sides 
equally. Shoulders better. Tinimb and knuckles about tlie same. 

January 26. Better as a whole. Jaws, shoulders, and thumb 
ache less. One joint of left Jiand has ceased to luirt. Pressure 
over seventh cervical vertebra elicits soreness ami supra.^capular 
muscles on left aclie. Undoubted improvement. 

January 28. Muscles of back and scventJi cervical vertebra 
are the chief .sites of pain. Today patient return.s to the nii.vcd 
diet of 1089 calories, taken before the graham-cracker diet, as flte 
latter has become very monotonous. 

January 29. About tlie same. 

January 30 and 31 . Better. 

February 2. Improvement continues. Muscles of back and 
neck and the left elbow show some residual soreness. Progress 
from tills date was entirely satisfactory and continued so. Last 
seen December, 1915, wlien improvement was maintained. Loss of 
weight in Jiospital from 158 to 143 pounds. Comment on tJii.s 
experiment will be made later. 

Case XXXV. — James N., aged forty-four years, referred by the 
courtesy of Dr. T. T. Thomas, was admitted November 12, H'l-l, 
and discliargcd hlarcli 23, 1915. An arthritis of four years’ dura- 
tion, involving shoulder.s, elbows, wrists, liands, hij)S, knec.s, and 
ankles, incapacitated him. He made noticeable progress on a 
house diet of 2170 calories, and after a variet}’ of diets of Joacr 
caloric value from 1512 to 1829, maile steady progrc.ss, .■subject 
to occasional exacerbations of an acute nature, generally witJi 
some c{l’us!on. During tlirce months these became less .severe 
and lie recovered from them more rapiilly, being increa-singly free 
from chronic symptoms in the interim. It was oliviously nect.-ssary 
to wait until tlicse exacerbations lind become negligible and until 
observation of the case over a long period of convalesccnco had 
shown its true course before a feeding exjieriment comparable to 
the last could be attempted. After tJie patient had been given 
six or seven dilferent diets, liad been watcJicfl Uirough six decri.a- 
ing exacerbations of his chronic arthriti.s, and was free from 
pain anywhere in his liody, it was thought, on February 10 19)5, 
tJmt a repetition of the carboliydratc feeding would be justi- 
fied and that any clear re.sjKinse could be ascrilaal to it. He was 
accordingly put on 1S27 calories, con.^isting of gralmm t rackers, 
100 grns^ butter 10 gms., one cup of weak tea with 7 gin-*. Mirn'-r, 
and one apple of 150 gins, three time.s a day. For six .lay.s bf- .ta<i 
had practiwdly the same thing, except that .'idO of the ‘ 
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liad been supplied by three glasses of milk per diem; but it was 
thought advisable to remove, as far as possible, all protein from 
the diet so that any disturbance referable to the food intake must 
be due to some other factor in it. Prior to this he had been 
taking 1512 calories of a mixed diet. A difficulty to be here con- 
sidered, which had been operative in certain earlier indefinite 
experiments, was that the patient’s total caloric tolerance seemed 
to be pretty high, as evidenced by the house diet of 2170 calories, 
on which he showed improvement. This must be exceeded con- 
siderably by the sugar calories to have any effect, and such an 
addition might be physically and psychically difficult of accom- 
plishment. There is a very definite limit to the amount of pure 
carbohydrate one can willingly take for any length of time. How- 
ever, beginning with February 16, he was given twice daily 13S 
and then 150 gms. of candy, made as described in the first case, 
but without any vinegar. This was equivalent to 150 gms. of 
cane-sugar, or 600 calories. The patient professed at first to like 
this and ate it readily, but later did so with great difficulty. The 
notes of his progress follow. 

February 17. Says he feels a little bit stiff in both shoulders, 
knees, and feet. 

February 18. Feels somewhat “tired.” Shoulders and knees 
slightly stiff, but very little so. 

. February 19. About 7 p.m. yesterday began to feel pain and 
stiffness in left shoulders, after which pain developed in feet and 
other joints. Today he has pain on active or passive motion or on 
pressure at left shoulder, both wrists, between the first and second 
metacarpophalangeal articulations of left hand, at right thumb 
(.slightly) , at second metacarpophalangeal joint of left hand (which 
hand cannot lie closed as usual), at mid joint of middle finger of 
left hand, and near internal malleoli of both ankles. He cannot 
rise on his toes as well as usual and does so with considerable pain. 
Is quite wretclied and could not be kept on this diet any longer. 
There is possibly some fluid in midphalangeal joint of midfinger 
of left hand. Same point on right hand is slightly sensitive to 
pressure. “Jumps” visibly if a sore point is touched. Ate no 
supper last night or breakfast or dinner today. Candy to be 
stopped. Has had none since 4 P.M. yesterday. 

February 20 Much better. Points still showing tenderness are 
wrists and hands, which are much improved. Took one meal of 
graham-cracker diet yesterday and all tliree today. 

February 21. A trace oi tenderness in one joint only. 

February 22. Feels very well. 

February 23. Diet changed to a mixed one of 1512 calories. 

This patient’s further progress was uneventful, and he went 
home feeling entirely well on March 23, except that on Alarch 3, 
under some ratlier forced mixed feeding to make up for the loss of 
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weigJit sustained during tliis last attack, patient devcloj)ed some 
tootliache, a red throat, some joint discomfort, and fever, the 
latter up to 1005°. He had been losing weight or remaining station- 
ary, but as the result of this feeding had gained five j)oi!nds in 
all. His diet was again sharply cut and he imj)roved at once. 
The patient was still well six weeks after leaving the hospital, and 
though he deliberately departed from his diet after July, and 
gained 20 pounds, be was in very fair shape in November, 1915. 

The results in tliis case seemed pretty clear. There could he 
no question of his original illness; of his marked convalescence: 
of tlie exacerbation under the sugar feeding; of his prompt con- 
valescence when tlie sugar was removed (hastened, possibly, by 
his refusal of all food for nearl}- twcnti'-fonr hours), or of tlie 
excellence of his condition when he left tlie hospital. The only 
doubt tliat can enter is, whether tliere could have occurred a severe 
exacerbation coincident with tlie experiment, such as tliose noted 
early in the course of treatment and referred to aboi'e. Tlic dimin- 
ishing nature and frequency of tliese attacks, tlieir practical cessa- 
tion under strict diet and their somewhat diU'erent character make 
this unlikely. 

Case XXXW. — ^]\Iiss C., aged tliirty-fii'c years, referred by 
tlie courtesy of Dr. E. H. Goodman, came under observation 
February 1, 1915, and was discliarged July 7, lf)15. .'\n 
arthritis of four years’ intermittent duration involved the jaws, 
sliouldcrs, elbows, hands, knees, and ankles. TJie p.aticnt bad 
wide-spread and severe psoriasis, involving nearly every part of 
the body. Treatment of this case developed several point.s of 
interest. Her previous treatment had included vaccines and 
radium water. She began to improve on a house diet of 171S cal- 
ories. On February IS she was given a diet of 75 gms. of graham 
crackers, 1 apple, 5 gms. butter, and 9 gms. sugar at each meal, 
yielding 1410 calories a day, witli tlie idea of maintaining the joint 
improvement and at tlie same time helping the psoriasis along lines 
indicated by tlie interesting work of Sdiambcrg, Hinger ct al.^ 
These autliors have shown that tlicre is. in jisoriasis a strong 
tendency toward tlic retention of nitrogen and tiiat a curtailment 
of tlie nitrogen intake to a minimum may be followed liy great 
improvement or cure. By iMarcli IG, 1915, it was evident tliat 
tlie psoriasis had improved about 75 per cent., but that the joints, 
after having made substantial progres.s and dianged their 
were "hanging fire.” She was then put upon a mixed diet of IfHt- 
caiories, on the possibility tliat tlic carbohydrate intake was too 
high. .After eight days she had lost 9 pounds in tola from the 
sttW, lier weight bciiig 110 pounds. It was thought that a 
more’ restricted diet was indiwited, but tliat preparatory toputnne 


* Ilciearch S’utiif* I’.o'ri.iM*. SVIiarriKrrir. 
CulaiJ- Ocitax-r a.sd Xu-.i n:bfT. 1('13. 
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her upon it an effort should be made to increase her weight and 
strength. This was. a mistake, but she was put back, March 24, 
1915, on a fuller diet, very high in carbohydrates but low in nitro- 
gen, and consisting of bread, potatoes, rice, etc. The hope was that 
the psoriasis could be held in abeyance while her weight was 
increased even at the expense of her joints, but she relapsed so 
promptly and severely that on March 30, 1915, the psoriasis was 
everywhere violent and the arthritis as bad as it had ever been, or 
worse. It was felt that radical measures alone would do her any 
good, and she was put upon a graham-cracker diet as above of 846 
calories. The joints responded at once, objectively as well as 
subjectively, and by April 11, 483 calories of fat had been added 
in the shape of olive oil and butter, with the idea of increasing her 
weight, which had gone down to 103 pounds, and also of testing 
out her tolerance for fat as compared with carbohydrate. Her 
weight reached 101 and then began to climb. The psoriasis showed 
no real improvement this time on the low nitrogen diet, though 
the nitrogen intake was lower than before, and at her request she 
was given, by Dr. F. C. Knowles, on April 13, an ointment con- 
taining liquor carbonis detergens and salicylic acid, after which 
the psoriasis improved. Her further progress was steady, and by 
April 21 she was taking 2054 calories, of which only 860 came from 
the graham crackers and apples. On June 14, 1915, the woman 
was practically well of both her psoriasis and joint disease, save 
for a very trifling sensitiveness on lateral pressure over the middle 
knuckle of the right midflnger. The ointment had been stopped 
on June 2. She had often previously been on full doses of the 
salicylates without beneflt, and Avas two weeks convalescent as to 
her joints when the ointment was started. 

It was thought that this would be a good case in Avhich to try 
the effect of high carbohydrate feeding, as in the last 2 cases, 
so on June 20, all fat was substituted by pure carbohydrate in the 
form of peppermint candy. She was getting a total of 2053 calories, 
of which 1207 came from fat and whisky. This was substituted 
by 300 gms. sugar, equivalent to 1200 calories, but as no injury 
was apparent on the 24, she got a further addition of 40 gms. corn- 
starch and 35 gms. sugar, equivalent to 300 calories, making the 
total 2353. On June 26 she was still well, hoAvever, except for a 
bad headache, and could not force down her food, so the experi- 
ment was stopped. She was put back on the high fat diet, substi- 
tuting saltines for graham crackers, and left for home July 6, 
apparently perfectly well. Before the forced carbohydrate feeding 
her weight had come up under the fat to 105, and when she left 
it was 109 pounds. It is hard to escape the view that tlie 
psoriasis was a complicating factor in this case. Tlie caloric 
reduction Avas almost the loAA'est the AAriter had cA'er readied in 
treatment, and shoAvs the freedom from danger, under jiroperly 
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guarded conditions^ of such extremities if tliey become nccessarv. 
No exacerbation of her disease was caused by tlie liigh carboiiy- 
drate feeding within tlie period covered. "Wfiat inigJit iiavc haj>- 
pened ]iad the diet been continued cannot be said, tJiough it is 
noteworthy tJiat the next case to be described behaved analogously 
for tlie same jieriod of time, and tlicn developed a sharp cxaaT- 
bation while still under tlie forced feeding. It is possible that 
the strong tendency toward retention of nitrogen which psoriatics 
show was a factor whicli added to tlie difficulty of treatment. It 
should be added that joint cases which recover along these lines 
acquire in most instances an increased tolerance for food if they 
adhere carefully to tlieir regime. This is beyond question, and 
is possibly an added reason for tlie tolerance sliown in the cxjicri- 
ment last recorded, since she had been upon a limited intak'c of 
carbohydrate for twelve weeks, and was almost perfectly well at 
the time. Properly to test the efl'ect of carbohydrate her maximum 
intake when well should have been exceeded b\' a much greater 
margin, but this was liardly^ possible of acconiplishinent. On 
January 2], 1916, this patient was apparently in robust health, 
weighing 122 pounds, eating mucli more generously, and walking 
on some days as much as eight miles. It is interesting to note that 
tliroughout her illness at tlie hospital she had, and still has, a 
carious molar tootli, whicli cannot be ignored as a possible .source 
of infection. Her recovery in spite of tliis is in keeping witli other 
such instances already cited. 

Case XXXVII. — Fred 1\I., aged thirty-nine ycarti, referred by 


tlie courte.sy of Dr. A. H. Gerhard, was admitted April 21, 191'), 
and discharged .July 9, 1915. An arthritis of fourteen months’ 
duration involved the shoulders, elbows, wrists, hands, knees, aiui 
feet, and incapacitated him. A probationary house diet yiehied 
207S calories. He was given a ini.ved diet of 120S calorie.s, on which 
he .showed slight improvement. This was changed on ISIav l.i, 
1915, to 1065. lie developed tonsillitis on l\Iay 2.5, after showing 
evident improvement, and was held back somewhat. By June 
15 he was in very good shape, and a feeding exiierimcnt with 
carbohydrate was begun. lie was put on a diet of graham cracker.-^ 
60 gins., ap])le 150 gins., and weak tea with 7 gins, sugar, three 
times a day, yielding 1072 calories. On June 20 he got .322 gins. <*! 
candy, equivalent to ,300 gms. of cane-sugar, distributed diirmt: 
the day. ‘ This mldcd 1200 calorie.s, making a total of 2272. On 
June 24, -10 gms. of cornstareh and 35 gms. of cane-sugar were add' U 
to the intake ihiily, eookerl with water and a little vaiiilln. and 
making a bulk of 5 lO gins. This yieldeil in idl 2.572 calories. 1 fe 


notes billow; 


HI > * t » 1 f 1’ 

June 20. For the tir.-.t time siiiee the foreoti carbohydrat*- !';eoU;.- 
Iicseeins to have more pain, diiclly in both wrist,.^. I/>ft kia-e shdite- 


stiller. 


PEMBERTON: RHEUMATOID ARTHRITIS 


365 


June 27. Says he felt worse when he woke up today than for 
some time past. At 5 p.m. has increased pain in botli wrists, left 
little finger, left thumb, left ankle, shaft of left arm, and left knee. 

June 28. Worse. Points of soreness are right side of chest pos- 
teriorly, right side of neck, right Imee, left shoulder, both wrists 
(worse than yesterday), left forefinger, left little finger, left knee, 
and both anldes. 

June 29. Worse. Additional points are the right shoulder, toes, 
and left pectoral muscles. Diet cannot be pushed further. To 
return to simple graham-cracker diet tomorrow. 

July 1. Has made undoubted progress and is better consider- 
ably today at eleven points. 

July 3. Right and left little fingers and both wrists are somewhat 
worse. Right knee shows effusion. Other points are better or 
well. 

July 5. Effusion less. Distinctly better elsewhere. 

July 8. Progress satisfactory but not yet back to his condition 
before the experiment. He grew very tired of the diet and was 
returned, on July 7, to a mixed diet of 1072 calories. Sent home 
with instructions to follow the diet for the rest of the summer and 
report in the fall. 

In this case there could be no doubt of the exacerbation induced 
by the forced feeding. The man was made almost worse than 
he had been at any time. Also, he had had no prior exacerbations 
of a nature to be confusing. It is interesting to note, as mentioned 
in the last case, that these two cases happened to be carried through 
on exactly the same dates, and that the present ease had hardly 
begun to have symptoms — ^liad certainly shown none that were 
definite — by the date upon which the former had to be taken off 
her forced diet without having shown an exacerbation. 

Reference is omitted to several other cases under treatment at 
the present writing. 

Observations on the Hydrogen Ion Concentration of the 
Urine and the Carbon Dioxide Tension in the Alveolar 
Air. As already referred to in the text, observations have been 
conducted in some cases of this series on the hydrogen ion concen- 
tration of tlie urine, as a measure of the true urinary acidity. The 
methods followed were tliose developed b.y Henderson and Palmer," 
and depend upon the comparison of diluted urine, to which an indi- 
cator has been added, with a series of flasks of prepared solutions. 
These solutions contain weighed amounts of the sodium and 
potassium salts of phosphoric and acetic acids, and correspond to 
definite concentrations of the hydrogen and hydroxyl ions, which, 
in terms of physical chemistry, express acidity and alkalinity. 
The notation used signifies the logarithm of that number which 

‘ Clinical Studies on Acid Base Equilibrium and the Nature of Acidosis, Walter 
W. Palmer, Lawrence .1. Henderson, Archives Int. Med., August, 1913, xii, 153-170. 
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expresses the actual acidity or alkalinity. The logarithm decreases 
as the acidity increases, and mce versa, and the minus sign is here 
omitted.'^' 

A study of the figures shows that until the patients were placed 
upon the standard graham-cracker diet no characteristic reactions 
could be discerned, although the urines in disease and convales- 
cense were contrasted. Cases in apparently comparable stages 
of the disease gave varying results, and the same case at the same 
period sometimes showed variations from marked acidity to marked 
alkalinity. 

The samples were from twenty-four-hour specimens, preserved 
with toluol and kept on the ice. Doubtful ones were discarded. 
Occasionally, “stat” specimens were also examined. Space will 
not permit of giving the figures for the cases which were not jdaced 
upon the standard graham-cracker diet. 

The first case examined upon the standard diet was in Case 
XXXV. The urine showed the same indefinite variation on the 
probationary house diet, and when the patient was convalescent 
on it, but when he was convalescent on a constant mixed diet it 
approximated stability of reaction. Around January 10, it showed 
an interesting drop from an acidity of 6 or thereabouts to one of 
7.7, a difference of 4.5 in the scale of eleven flaslcs, from which it 
slowly recovered. Coincident with this was an exacerbation of his 
arthritic condition, the urinary change slightly anticipating the 
attack. This was repeated sufficiently often in this and other cases 
to suggest tliat it is a feature of such disturbances, and reflects a 
metabolic change whose nature is not yet clear. In two instances 
it led to the anticipatioij of otherwise unsuspected oncoming 
attacks, but sometimes appeared immediately afterward. These 
changes can be seen by consulting the appended tables, and occurred 
as follows: Case XXXV, as recorded above and again accompany 
ing an exacerbation on January 24. Again on February 19, accom- 
panying an attack produced by carbohydrate feeding. Case 
XXXIV, on January 11, accompanying an ephemeral e.xacerbation 
in one hip and about January 20, accompanying an exacerbation 
induced by carbohydrate feeding. There ivas one isolated drop 
in the acidity on January 0, whicli was accompanied by no note- 
worthy symptoms and cannot be explained. It may have been 
due to an error in the collection. 

Case XXXVI showed a less constant reaction during the period 
observed on the basal cracker diet, owing probably to the error of 
feeding asparagus which necessarially varied in quality, water 

* It should be htre stated tliat the logarithmic figures do not portray graphically 
the diilerences in reaction of the urine, as a drop from No. 7 to No. 4 in the scale 
of eleven fliesks, three members of tiie series, is indicated merely by the change from 
0 to 7 in the logarithm. TliLi should be borne in mind by those unfamiliar with the 
notation. 



PEMBERTON; RHEUMATOID ARTHRITIS 367 

content, etc., and it is interesting to note that the high carbohy- 
drate feeding per se made no great change in the hydrogen ion con- 
centration dining the period observed. This is in keeping with 
the observations of Blatherwick on the effect of the ash in diets, 
and additionally suggests that the change in the cases of induced 
exacerbation depended upon the systemic disturbance. Owing 
to the failure to induce an exacerbation the figures are omitted to 
save space. 

Case XXXVII showed the same reduction beginning around 
January 25, coincident with an attack induced by forced carbohy- 
drate feeding. In the cases above mentioned, the reaction of the 
urine did not always return at once to its original level but remained 
alkaline or less acid for some time. The reaction of the urine 
depends chiefly upon the relative amounts of the dimetal hydrogen 
phosphate and the monometal dihydrogen phosphate present. 
A decrease in the aciditj’- as here found represents in the urine an 
increase of tlie dimetal (disodium or potassium) hydrogen phos- 
phate as compared with the monometal (monosodium or potassium) 
dihydrogen phosphate. The metabolic cause of this urinary change 
remains a subject for future investigation.'^ The long period required 
to bring these patients into the convalescent or recovered condi- 
tion, together with the further period and cooperative diflSculties 
incidental to the induction of a clear exacerbation, seem to warrant 
the presentation of these cases now. 

The urinary findings need corroboration from a longer series 
before they can be accepted as established and observations are 
pending to that end. 

Case XXXV. — James N. November 17, 1914. Log. = 6.7. 
Convalescing on house diet averaging 2170 calories. 

November 17. Log. = 5.7. “Stat” specimen. Noon: house 
diet. 

November IS. Log. = 6.3. House diet. 

November 18. Log. = 7.4. “ Stat” specimen. Noon: house diet. 

January 5, 1915. Log. = 5.7. 1663 calories of mixed diet; three 
days convalescent from a “flare up” in the course of recovery. 

January 6. Log. = 5.3. 1663 calories of mixed diet. Very well. 

January 7. Log. = 5.7. 1683 calories of graham crackers and 
milk. Well. 

J anuary 8. Log. = 6. 3650 c.c. ditto. 

January 9. Log. = 6. 2485 c.c. 

January 10. Log. = 6.3. 2100 c.c. 

January 11. Log. = 7. 1530 c.c. 

January 12. Log. = 6.7. 1120 c.c. Exacerbation on night of 
January 11, on Blatherwick’s diet. 


" Since the completion of the above work, Wilson, Stearns and .lanney liavo 
reported an alkalosis after parathyroidectomy in dof;s. .lonrnal of Biological 
Chemistry, November, 1915. 
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January 13. Lop. = 7.7. 910 c.c. Still sick and efTusion in kiat*. 

Note. — ^To test the effect of varyinp the volume as a po.s.'-ihlo 
contributory cause of this difference, the urine.s of Cases XXXV 
and XXXIV were diluted in varying amounts up to 100 and 300 
per cent, greater volume respectively, but gave the same figures. 
Except where specified, the specimens were taken from twenty-four- 
hour collections. 

January 14. Log. = 6.3. 1980 c.c. 

January 15. Log. = 5.S5. 1800 c.c. Well. 

January 16. Log. = 5.85. 1840 c.c. 2649 calories started yes- 

terday. 

January 17. Log. = 6.3. 2190 c.c. 1827 calorics started 

yesterdaj' at lunch. Now on low protcid diet of graham cracker.^. 

January 18. Log. = 6.2. 1080 c.c. 

January 19. Log. = 5.85. 1960 c.c. 

January 20. Log. = 6. 2390 c.c. 

January 21. Log. = 6. 1870 c.c. 

January 22. Log. = 5.85. 1110 c.c. 

January 23. Log. = 6.85. 1780 c.c. Well. 

January 24. Log. = 6.5. 2160 c.c. Exacerbation la.st night. 

January 25. Log. = 7. 1790 c.c. Effusion in knee still left. 

January 26. Log. = 7. 2000 c.c. Well; some effusion still left. 

January 27. Log. = 7. 1930 c.c. Well. 

January 28. Log. = 7. . 2300 c.c. 

February 14. Log. = 6.3. 1810 c.c. Graham-cracker diet 

1827 calorics. Very slight attack in one joint. Began (i a.m. Gone 
by noon, almost. 

February 15. Log. = 6. 1530 c.c. 

February 16. Log. = 6.15. 1810 c.c. 

Februarv 17. Log. = 6.7. First urine after candy feeding. 
1820 c.c. 

February 18. Log. = 6.3. Below j)ar. 

February 19. Log. = 7. 1100 c.c. Kharj) attack. No effn.'-ion. 

February 20. Log. = 6.85. 700 c.c. No breakfast or diiua-r 
yesterday. Candy stopped yesterday, 

February 21. Log. = 5.85. 600 c.c. Practically well. 

Februarv 22. Log. = 5.85. 1600 c.c. Well. 

Fcbruar‘v23. Log. = 6. 1620 c.c. . 

IMarch 6. lA)g- = 5.7. 2420 c.c. iSlixcl diet of 1512 calorw^ 
started February 23. 

March 7. Log. — 5.7. 1880 c.c. 

March 8. Log. = 5.6. | 1360 c.c. Fever tcnlay; joints v.or !•: 

patient caught “cold.” 

March (1. Log. -- .».8o. l/.>Oc.c. 

March 10. Log. - .5..5. 1.590 c.c. 

XXXIV.- -t.5Irs. ,8.)- -November 17. 1911. l.'>g. •>->> 

House diet averagitjg IS92 caloric.'. 
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November 17. Log. = 5.7. “Stat” specimen at noon. 
November 18. Log. = 6. 

November 18. Log. = 5.2. ‘^Stat” specimen. 

January 5, 1915. Log. = 5.7. Well. 

January 6. Log. = 7. 

January 8. Log. = 5.85. 410 c.c. 

January 9. Log. 6.5. 800 c.c. Comparison not good. Exacer- 
bation in hip. 

January 10. Log. = 5.85. 700 c.c. Diet of 1089 calories of 
graham crackers and three glasses of milk begun today at breakfast. 
January 11. Log. 7.7. 1000 c.c. Exacerbation in hip better. 
January 12. Log. = 5.3. 380 c.c. Well. 

January 13. Log. = 5.85. 330 c.c. 

January 14. Log. = 5.5. 460 c.c. 

January 15. Log. = 5.5. 300 c.c. Well. 

January 16. Log. = 5.5. 420 c.c. 

January 17. Log. 5.5. 410 c.c. 

January 18. Log. = 5.5. 520 c.c. 

January 19. Log. = 5.5. 410 c.c. Candy started with 66 gms. 
of cane-sugar b. d. 528 calories per diem; total calories 1617. 
January 20. Log. = 5.7. 610 c.c. Menstruating. 

January 21. Log. = 5.85. 630 c.c. 

January 22. Log. = 5.5. 280 c.c. Costive. 

January 23. Log. = 5.7. 530 c.c. 

January 24. Log. = 5.7. 315 c.c. 

January 25. Log. = 6. 530 c.c. 

January 26. Log. = 5.85. 350 c.c. Induced exacerbation. 
January 27. Log missing. 510 c.c. Candy stopped on Jan- 
uary 26. 

January 28. Log. = 6.7. 660 c.c. Better, but distinctly sore. 
Effusion in elbow bursa. 

January 29. Log. = 5.85. 550 c.c. 

Case XXXVII (Fred M.). — June 16, 1915. Log. = 5.5. 500 c.c. 
On graham-cracker diet of 1072 calories. Urine scanty and full 
of urates. 


June 

17. 

Log. 

= 5.5. 

810 c.c. 


June 

18. 

Log. 

= 5.7. 

460 c.c. 


June 

19. 

Log. 

= 5.6. 



June 

20. 

Log. 

.= 5.5. 

300 c.c. 


June 

21. 

Log. 

= 5.5. 

310 c.c. 


Beginning 

yesterday got 300 gms. 

, of cane-sugar daily, 1200 cal- 

ones, or 2272 calories in 

all. 


June 

22. 

Log. 

= 5.6. 

360 C.C. 

Not quite so well. 

June 

23. 

Log. 

= 5.8. 



June 24. Got additional 300 calories from cornstarch and cane- 
sugar. 

June 25. Log. = 5.8. 350 c.c. 
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June 27. Log. = 5.85. 2S0 c.c. 

June 28. Log. = 6.3. 450 c.e. Exacerbation. 

June 29. Log. = 6.2. 570 c.c. 

July 1. Log. = 6.4. 340 c.c. Somcwliat better. 

July 2. Log. = 6.4. 340 c.c. 

July 3. Log. = 6.4. 320 c.c. Worse. 

July 4. Log. = 6.2. 320 c.c. Slightly better. 

July 5. Log. = 6.3. 320 c.c. 

July 6. Log. = 6.2. 315 c.c. Doing well. 

In view of tlie urinary clianges recorded above, and with a 
view to throwing light on a possible acidosis as well as for otJier 
reasons, observations were conducted on the carbon dioxide ten- 
sion of tlie alveolar air in several of tliese cases during ill liealtli 
and convalescence. 

Higgins’s® adaptation of tlie Plcsch method was employed, using 
1000 C.C., as suggested by Boothby and Peabody.® 

The analyses were made witli a Tutweilcr mercury gas burette 
as modified and used by tlie United Gas Improvement Company 
of Philadelphia.'® 

Comparisons were first made of the results obtained by using 
1000 c.c. of air, and by tlie exiialation mctliod, the former being 
finally selected as less variable, tliough the dilfercncc was not 
great, as pointed out by the above authors. 

As seen by the accompanjdng tables the normal cases undoubtedly 
averaged slightly higher tlian tlie arthritis cases, but while this i.s 
suggestive, the difi'crcnce is not greater than may possibly be 
aecounted for by tlie fuller diets of the normal cases. Further 
observations are pending on this point. It is interesting to note, 
however, that T. K., witli active arthritis and on a house diet, 
had low figures. Fred. M., Case XXXAII, Avhilc convalescing on 
1072 calories of a graham-cracker diet, averaged less than 32.06 nun., 
and during an induced exacerbation getting 2572 calories daily 
of nearly pure carbohydrate, gave an average of only lO.") mm. 

Case "XXXVI, hliss C., gave low figures throughout, although 
at the time getting 205-1 calorics, sujiplied chiefly by graham 
crackers, fat, and whisky. When getting nearly 1000 calories more 
tlian Case XXXVJI she gave even lower figures than he did. It is 
evident, therefore, tliat tJie conclusion to be drawn at the [ire-ent 
witing is tliat tlicrc is no great change of the alveolar carbon 
dioxide tension characteristic of rheumatoid arthritis. There may 
be one of minor degree, but further observations are neco- -are to 
establisli this point. 


» Ti!«- Iiifiiicncc o! l oo-J, aixl OlJicr r.j'-lor-. t!i- < 

*:,)!> in An,. Jour, riovio!.. ApriT U mil. .Vo, 1. 

f 1 '» Xt''f It'xl- ,'t * ^Uniiniiift J ,r .\ir, 

1!)1 1. xiii. . 

!’ Tlx' wtiOr v.i-b’-.- to > l.i- in.-irk,-.! .".{■[•r, to 

obi'-f rbitnisl of tb- EtjO-.l *;.t- Iniproirm- nt f’.xr,;.-.; 
in this cAnn''<'!ion. 


, '.O-b, M-o-b. 

Xfr. f.''--,:- I', f o’- 
■,y. !' !• e-urt i 


PEMBERTON: RHEUMATOID ARTHRITIS 371 

OBSERVATIONS ON THE CARBON DIOXIDE TENSION OF THE 

ALVEOLAR AIR. 

Noiimal, Cases. 

R. P.: 


May 14, 1915. 

41.60 mm. Hg. 

12.30 p.M. 

Four hours after breakfast. 

May 17, 1915. 

41.20 




May 18, 1915. 

39.41 


3.15 p.M. 


May 18, 1915. 

41.20 

K 

4.30 p.M. 


June 2, 1915. 

39.63 


7.00 p.M. 

Lunch at 2 p.m. 

June 3, 1915. 

42.17 

tc 

10.30 A.M. 

Breakfast at 8.30 a.m. 

Michael: 

June 9, 1915. 

• 43.08 
45.35 


5.00 p.M. 

Dinner at 11.30 a.m. 

J. F.: 

June 15, 1915. 

.39.60 

it 

6.10 p.M. 

Lunch at noon. 

Dr. L.: 

June 16, 1915. 

39.1 

H 

6.00 p.M. 

No food since 1 p.m. 

June 16, 1915. 

41.00 

U 

0.25 p.M. 

No food since 1 p.m. 


AnTirniTic Cases. 

T. K. — In active arthritis and on house diet; 


June 2, 1915. 

34.21 mm. Hg. 5.30 p.m. 

Dinner at noon. 

June 3, 1915. 

32.94 

“ 11.00 A.M. 

No breakfast. 

Took 200 gins, cane-sugar and juice of one and 

a half lemon in water at noon. 


35.03 mm. Hg. 12.15 p.m. 



36.92 

“ 12.40 P.M. 



35.13 

“ 1.05 P.M. 



36.37 

“ 1.30 P.M. 



36.01 

“ 1.50 P.M. 



36.88 

“ 2.35 P.M. 



38.02 

“ 3.20 P.M. 



37.36 

" 3.50 P.M. 

‘ 


38.45 

“ 4.20 P.M. 


June 4, 1915. 

37.63 

" 4.50 P.M. 

Dinner at 12.30. 

June 5, 1915. 

36.62 

“ 10.55 A.M. 

No breakfast. 

Case XXXVI.— 

Miss C. Doing well. Getting 2054 calories of graham crackers 

and fat. 




June 11, 1915. 

30.44 mm. Hg. 4.00 p.m. 

No food since 12.15 p.m. 


32.86 

“ 5.00 P.M. 



29.05 

“ 5.40 P.M. 


June 15, 1915. 

30.39 

“ 4.30 P.M. 

Lunch at 12.30 p.m. 


28.72 

“ ' 5.00 P.M. 


June 19, 1915. 

33.10 

“ 9.40 A.M. 

No breakfast. 

Average of two experiments. 



Case XXXVII.- 

— F. M. Pretty well on 1072 

calorics of graham crackers, etc. 

Some traces of trouble left yet. 



June 17, 1915. 

29.39 mm. Hg. 4.50 p.m. 

Lunch at 12.30 p.m. 


34.74 

“ 5.15 P.M. 

Breathing too slowly and result 




too high. 


32.05 

“ 5.40 P.M. 


June 19, 1915. 

35.35 

“ 11.00 a.m. 

Before breakfast. 

Juno 28, 1915. 

41.17 

“ 4.00 P.M. 

No food since lunch, but is on 




the forced carbobs'dratc diet 




of 2572 calories. 

Distinctly worse: 





35.95 

“ 4.40 P.M. 



40.38 

“ 5.05 P.M. 
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In tlic studies jireviously reported iverc included observation? 
on the urea and non-ooagulablc nitrogen of the blood in rheiiiua- 
toid arthritis ivliieh gai’c entirely normal %'alues. In .view of the 
opportunity, however, to make eomjiarisons in this res])cet between 
liealtJi and disease, observations were beiiun to tliat end, but only 
one was completed in time to be jniblished. Blood was tlicrefore 
analyzed from other cases, first before treatment and tlien wJien 
they Avere convalescent or had recovered under treatment. 

The first 3 were ill and no opportunity was afforded to get tlie 
blood a second time as they left tlie liospital, but tlic figures 
are given as shoiving furtlier tlic normal values. Tiic eontlition.? 
were as previously reported. It is seen tliat there is no appreciable 
difference in tlie blood findings during active arthritis and tliose 
taken during tlie convalescent or recovered period. TJic anaiysc.s 
Avere made by Dr. Charles W. Liiders, to aa’Iioui aeknoAAlcdgment is 
due. Since the completion of tliis Avork, i'olin and Dennis have 
reported” analyses of uric acid and non-})rotein nitrogen in o case.? 
of arthritis deformans among a larger series of gouty and otlier 
patients. Tlicse Avriters conclude that; (!) "In gout the blood is 
almost inA-ariably abnormally high in uric acid, aaIuIc tlie other 
AA'aste products represented in the non-protein nitrogen of tlie 
blood are usually AA'ithin the normal limits. In arthritis also the 
blood is not infrequently abnormally jiigh in uric acid but most 
sucli cases have abnormally high non-protein nitrogen as well. (2) 
Neither qualitative te.sts for uric acid in the blood nor quantitative 
determinations of the uric acid alone can be depended on in the 
differential diagnosis of gout and otJier joint di.'^ease.s, (3) J’or a 
differential diagnosis in doubtful cases of gout or arthritis by inc.'in.s 
of blood nnaly.ses the i)atient must be on a purin-free diet and 
uric acid determinations must be accompanied by determinations 
of tlic non-jirotein nitrogen (or urea).” 

In their series only J of the o cases of arthriti.'? defonnau' 
guA’c A'cry liigh A’alues for non-protein nitrogen (10-! mg.s.) the other.^ 
being in the neighborhood of 00 mg-'^- per 100 c.c. blood, but a^^ tlitr 
figures of tliesc careful Avorker.s are at variance Avith iho.?e of th" 
prc.scnt Avriter and imply a means of differentiating doubtful caw* 
of rlieumatoid artliriti.s from doubtful ease.s of gout, it seems well 
to include here, AvitJi the new ca.se.s, tho.?e already reportcil, simv 
they iiiu.strate the great uniformity and low values of the finding- 
in a total of 9 cases of rheumatoitl artliritis. 'I’liese 0 instances vere 
in relatively young indiviriuals free from eomiilieatiiig diseav-y 
They all rcprc.sented clear-cut e.xamples of rheumatoid arihritH 
and on 3 of them the analysesof ill liealth Avere rei)eated dtirm;., 
recovery Avith practically identical results. 'I’lie.-^o ob.?ervaO'”'" 
were ooridiictt'*! by two set.s of observer.?, and there fiarOls 

i: Ar!'!.,;vf> 1:A. .At'-t, tt«|.A. I. Vl>- i'"- 


PEMBERTON: RHEUMATOID ARTHRITIS 


373 


room for the possibility of error in the technic. The simplest 
explanation of this discrepancy is that tlie cases studied by Folin 
and Dennis may have had some complicating factor. 




Total non-coagulable 
nitrogen in mg. per 

Urea in 

mg. per 

Average. 

Old series. 


100 c.c. blood. Average. 

100 c.c. blood. 

Case VIII. Patient ill . 
Case IX. Experiment 

1. 

20.2 21.7 >21.00 

11.2 

12.6 

11.9 

Patient ill . 


27. S 25.7 26.00 

14.7 

14.5 

14.6 

Case XI. Patient ill 
Case IX. Experiment 

2. 

22.6 22.7 22.65 

9.3 

10.2 

9.6 

Patient convalescent . 


27.0 26.4 26.70 

12.8 


12.8 

Case XIII. Patient ill 


24.6 25.5 25.00 

12.0 

14.2 

13.1 

Case XII. Patient ill . 


24.4 25.0 24.70 

10.4 


10.4 



Total non-coagulablc 






nitrogen in mg. per 

Total urea in mg. 



100 c.c. blood. 

per 100 c.c. blood. 

New scries. 


Average. 


Average. 


Mrs. B. Ill . . . . 


21.80 

, , 

16.10 


Mrs. S. (Case XXVI). Well 

32.30 




Mrs. C. (Case XXVII). 






Improving .... 

, 

26.30 




Mrs. S. (Case XXXIV). 

111 

28.70 

111 

12.37 


Mrs. S. (Case XXXIV). 





Well 


26.20 

Well 

14.70 


James N. (Case XXXV). 

111 

26.07 

111 

12.35 


James N. (Case XXXV). 





Well 

• 

28.30 

Well 

15.70 



Discussion. A review of the foregoing permits of certain general 
conclusions. In the first place it is plain from the end-results of 
Series 1 that cases of rheumatoid arthritis treated along the lines 
of dietary curtailment, as indicated, will, by and large, indefinitely 
retain the improvement which may have occurred, provided they 
adhere to the general principlps already followed. A number of 
cases have now been followed for a long time after recovery, the 
longest period being nearly five years. 

In the second place, it is plain from an extension of the method 
to another and longer series tliat a large proportion of cases will 
show a response to treatment, there being 1 instance (Case XXX) 
in the 37 here recorded where no influence could be observed. In 
a definite proportion of cases so responding, treatment may be 
limited by intercurrent conditions and tlie desired end-result may 
be modified or entirely prevented. It was pre'\’'ented in 1 of the 
cases which responded and remained under observation (Case 
XXI). 

There are also limitations in cases emaciated or bed-ridden, where 
a curtailment of diet is in itself contra-indicated. Such cases must 
be improved in nutrition before they can be successfully carried 
through. In other words, there is nothing in these dietetic measures 
iwr sc which is harmful if carefully watched, but there arc advanced 
cases of rheumatoid arthritis Avhich have gotten to tlie jmint where 
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any ?erious disturbance of their routine is dangerous to their 
already precarious health. 

In these cases the arthritis can generally be influenced, but per- 
hay)s only at tlic expense of their already broken health. Tlie witcr 
desires to emphasize this. Even in such extreme txpes, however, 
sometliing may be accomplished, and the effort is often well worth 
wJiiie if tliese truths be appreciated. It is also possible tliat subse- 
quent study may show more txpes of cases wliidi do not respond 
at all to these measures, as already illustrated by Case XXX, and 
the present rej)ort aims to present nothing more tlian the statistics 
to date. On the other hand, there can now be no doubt of tlic 
entire succc.ss of these measures in a great number, perhaps the 
great majority of sufferers from tins disease if tlsey he taken in 
liand early. 

The writer wishes to emphasize again that there is nothing 
liere wliich controverts the general view that many cases arc 
precipitated or {)crpctuated by foci of infection. If these foci can 
be removed, such a step is the easiest and quickest way out for 
tlic patient. Unfortunately this is not always possible and fre- 
quently failure attends repeated effort to that end. However 
that may be, the most interesting point in tliis connection is that 
ca.’fcs nhonnng itiimisici1:aJ)lc and obriovs sources of possible infection 
in teeth, tonsils, or elsewhere, map improxe. or rccorcr complrtehj upon 
a dietary regime. This is now unquestionable. The real explana- 
tion is not at hand. 

Too much emphasis cannot be laid on the i)rccautions to which 
attention has elsewhere been called.'- Furtlierniore only minute 
attention to detail will achieve results and repeated changes in the 
dietaries may be required. 

TJic writer has suggc.stcd previously upon several counts tliat 
the large bowel is not chiefly or directly resj^onsiblc for the symii- 
toms, as has been maintainefl by some writers, and the e.xiicriericc 
with Case VII bears this out. 

.'\s has been el.scwhere noted, several cases of the last .‘series 
sbowcfl some beginning imyirovcmcnt upon the regular hon.'C diet. 
The reason is olivious. If the food tolerance of yiaticnt.s hayipcns 
to be high, as i.s often the case, the limited intake of the house diet 
may be liclj^fnl. I'or cxnmj)!e, the evening meal at tlic Presbyterian 
Hospital in Philadelphia yields on the average only some 4(t<> 
calories, and consists of a slice or two of brca<l, a cup of tea or milk, 
and .some stewed fruit. This house diet, however, is randy .Miffi- 
cient to maintain improvement, as it is too uwertain; and after 
obtaiuitig an idea therefrom, in these instances, the total calorie^ 
have been jnit safely below that level and made to come from cori- 

T!i- Ntiturr* ntii! 

C’ii’.i., ill. S-'ti.'.' '.’I. 
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stant sources. In Cases XXXV and XXXVI the improvement 
whicii had begun on the house diet was not maintained and changes 
of diet were necessary. In the limited space at disposal no reference 
can be made to all the dietary changes in the various cases. The 
use of calories as a measure of tlie amount of food is of course for 
that purpose only and is not meant to imply necessarily any change 
in the caloric needs of the body. 

The after-treatment of these cases is often important. After 
the arthritis has subsided the weight may be much lowered, and 
at about that period the rn-iter has been in the habit sometimes of 
giving cod-liver oil. It is important to maintain the food level fairly 
constant for some time and to make additions very slowly, watching 
the result of each one. Orthopedic exercises are generally indicated, 
but cannot, of course, be undertaken until the patient has beeome 
well accustomed to the new level of equilibrium or has begun to 
gain weight. The question of the low calorie level at which some 
of these cases have improved, and indeed continued to live, is a 
large problem in itself, and brief reference only can be made to it. 
When the writer first published his results, these diets seemed some- 
what iconoclastic, but the experiences of Dr. F. M. Allen in the 
low feeding of diabetics has since shown how eminently safely this 
can be carried to even a mucli further point. There is reason to 
suspect that some cases of rheumatoid arthritis have a lowered 
necessity for food as compared with most individuals, or at least 
with the necessity standards as now accepted. Reference has else- 
where been made to the suggestive overlapping of the symptoms of 
acute inflammatory rheumatism and those in. some cases of chronic 
arthritis. Illustration of this is to be seen in Cases XXIII and XXIV, 
as Avell as in some of the exacerbations of Cases XXXIV and 
XXXV. It is, of course, not to be understood that acute inflam- 
matory rheumatism and rheumatoid arthritis are regarded as 
identical, but some symptoms of the former may occur in the 
latter condition, strongly resembling the redness, swelling, pain, 
and fever of the acute variety. The undoubted improvement shown 
under dietary measures strongly suggests a common factor in some 
of these instances. 

No drugs were given in the present series except where stimula- 
tion was needed, and, on one or two occasions, where treatment 
was interrupted. It should be stated that the writer has seen a 
considerable number of other cases to which no reference is made 
(many of tliem referred by his colleagues) because they have not 
been suitable for treatment or have improved upon the removal 
of the infectious foci, which step has nearly always been advocated 
where possible. One case, referred by the courtesy of Dr. Wm. 
G. Spiller, presented a long-standing ankylosis of both hips. It 
could not be determined tliat any active process was present or 
that any specific benefit followed upon treatment, although the 
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puticnt clio5C to keep to his diet, aiul writes tJiat lie feels in better 
general liealtli. 

Case XXXIV was of tlie tvjic in wJiieJi the large joints eliielly 
were involved, and it is interesting to note, as in some others, that 
tJie same favorable results were obtained. Mnltijile fibrous nodules, 
easily mistaken at times for bony formations, were jiresent in 
Cases XXVIII and XXIX, and showed striking resolution under 
treatment. 

In chronic cases long upon a fixed diet, attacks of slight nausea, 
diarrrhea and the like may occur, requiring miki cathar.sis and 
temporary suspension of the diet. Such attacks arc apt to be 
accompanied by exacerbations. Also, it sometimes happens that 
long-standing cases who may do well for a.s much as six weeks, 
require further curtailment of diet even after marked iinjirovcment 
has occurred. 

It has .seemed important, to emphasize with the second series 
a few of tlie ]ioints already mentioned in order to define the limita- 
tions and possibilities in these measures. Many minor ])oints 
liave been omitted, but it is Iiopcd tliat tlie general principles Iinve 
been made clear enough to enable others to obtain results. The 
sequclaj of loug-stauding rheumatoid arthritis arc sucJi that tJicy, 
rather than the actual arthritis, often present the greatest obstacles. 
It is to he remembered that the arrest of the causative arthritis 
docs not undo tlic liarin done or transform a crijiple, and tliat 
even after tlie causative disease is no longer active there arc many 
factors whieli may he productive of jiains and disability, Tiicre is 
no short cut in the treatment of these patients and tlie lesson to 
be learned is to begin early in tlie disease, before deformity has 
occurred, at which period most gratifying successes may follow. 
It is also true that some long-standing cases respond surprisingly 
well and in such the causative arthritis may be arre.stcd. 

The results of the feeding experiments, in which out of four 
attempts upon patients rendered coinalescent or well, exacer- 
bations were induced in three by the ingestion of pun; carbohydrate, 
Seem pretty definite. Tlie mcchnuism of this is not yet clear. It 
may prove referable to a bacteriological or other cleavage in the 
small intestine, but wlictlicr tlie process begins there and tlieii or 
later, the' cud-eirects arc of a metabolic nature. Observations 
upon muscular exereise, not mentioned here, sujiport this ntid nl>o 
indicate pretty strongly that within certain limits ainl under ciTtain 
conditions, a greatly incre.ased foml intake may be made poS'iiil'- 
by marked bodily activity, when tliis is permissibk'. 

The one unsuccessful exticriment with forced carbolijdratc 
feeding above ineutioued can be at least partly nccounte.-l for, as 
sugge.^ted under Ca^e XXXVL The human factor and the limife<! 
deyre<‘ to wliicli biological cxpcrimct!f.-< euti be pu'-bcil under thj' '’ 
circumstances inlnHluce great diflicultics, and it i' toitrcivab ;• 
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that had it been possible to ignore them, the same results would 
have followed here as in the other tliree instances. 

The principle which this article endeavors to point out is that 
rheumatoid arthritis is often referable to the dietary factors above 
indicated. The operation of this principle can be appreciated in a 
large majority of cases where the measures in question are applied 
and subsidence of the inflammatory process follows to a greater or 
less degree. This is independent of the question of complete restora- 
tion to health which is conditioned by various factors in which 
chronicity of the disease and its sequelse play an important role. 
As a matter of fact, however, a gratifying proportion of cases can 
be materially helped, as the above records show, and, in many, 
arrest of the disease process may take place. 

The vniter would like to express his obligation in a number 
of directions: To Dr. Alonzo E. Taylor, for helpful criticism and 
the use of his laboratories: to Dr. W. S. Newcomet, director of the 
Roentgen-ray department, for a long series of skilful cooperative 
studies; to Dr. Damon B. Pfeiffer, director of the pathological 
laboratory, for his helpful attitude at all times, and to the writer’s 
colleagues on the staff of the hospital, for the use of beds in their 
wards, and other Idndnesses. 

Much obligation is also due to Miss Caroline Milne, directoress 
of nurses; Miss Helen Wallace, chief dietician, and the nursing 
staff at the Presbyterian Hospital, on the last of whom has fallen 
the laborious work of preparing the weighed diets. 

Conclusions. 1. The general conclusions already published as 
to the application of a restricted dietary in rheumatoid arthritis 
find confirmation within the limits indicated in the present series 
of 19 cases. 

2. In cases rendered free, or nearly so, of acute symptoms by 
dietary means, exacerbations have been caused as an “experimen- 
tum erucis,” by the ingestion of pure carbohj'drate. Upon the 
Avithdrawal of this the symptoms have again subsided. The con- 
clusion seems unavoidable that carbohydrate is a factor in the 
etiology and treatment of many cases of this disease, 

3. Contemporaneously with natural or induced exacerbations 
of tlie disease there seems to be a tendency for the mane to show a 
decreased acidity, as measured by the hydrogen ion concentration. 

4. Observations on the carbon dioxide tension of the alveolar 
air in tliese cases show no great departure from the normal. 

5. The non-protein nitrogen and urea of the circulating blood 
in uncomplicated cases of rheumatoid arthritis, examined both 
during ill health and convalescence, fall well within the normal 
range. 
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THE SYNDROME OF COAGULATION MASSIVE ET XANTHO- 
CHROMIE OCCURRING IN A CASE OF TUBERCULOSIS 
OF THE CERVICAL SPINE. 

By RALT’n S. Bromer, -M-D., 

nof.«E SURGEON', OKTiiorEnic sEHvirt: or the cHit.i>uEN''s no-o'n.\i., 

nOSTOK, MASS. 


(From tlio OrthojifsFio Clinic of tlie Chiltlrcn's Hospital. Hoston, Mnss-Tclnisi-its.) 

The follou'inp case occurred on the orthopedic service of Dr. 
Lovett at the Ciiildrcn's Hospital. Through his kindness it is 
po.ssible for me to report this iJlu.stration of a syinptom-TOinple.x 
Tvliieh hiis been little dc.scribcd in American literature. It.s study 
may serA-e to shed some light in the future upon similar cases, 
seemingly obscure, in which an eciually characteristic spinal fluid 
may be discx)vered. 

Case Refort. — R. B., male, aged three years; birthplace, Bos- 
ton; hospital rcc-ord, 5780. 

Family Umlnry. Father, mother, and three other children living 
and well. Paternal uncle died of tuberculosis of the lungs. No 
children dead. IMother has had no miscarriages. 

Past History. Third child, full term, easy labor. Breast-fed for 
eighteen months. Kcv.cma at three months; cholera infantum at 
eighteen months; bronchopneumonia during winter. Has alway.s 
been a weak, inactive child. 

Prr.'init Jlliifss. Regan September, 1014. Parents noticed that 
the child commenced to hold his head in left-sided torticollis. 'Hie 
latter getting increasingly w(tr.sc, has been accompanied by smiie 
feverishness and considerable irritability. Apj)etite good; I)owcls 
regular. 

Physkal Fxamiuatiov. A poorly-<leveloi)cd and nourished child, 
sick and feverish; head, otherwise normal, held in markerl torti- 
collis. Ryes: pu{rils etpial and react to light and dist.'ince. .No 
nasal discharge. Throat clear. Teeth in good condition, (.du>t: 
fair e.xjransion; no abnormal change.s in breath sotuuls nor iit per- 
cussion note. Heart; area is normal; .sounds of gofsi rhythm, 
clciir, atid loud. Abdomen norimd, no rnas.sc.s. 

Local Jlktory. Patient stjmds with a mtirked left ccrvictKlorsal, 
rii-dit dorsal, and left dorsohnnbar .setdiosis, with the Iic.-ul tilted 
to the left ntid the <'hin rotate<i a little to the right. Walks witii a 
verv nnstcady gait. Lying in bod no facial asymmetry is riotc<!. 
(’on.sidcrable elcvatiojt f)f the riglit shonldcr and the iuhTior angle 
of the left stcnioclcidoinasioiil nm.scle, csjiccialiy at the storied 
attiK'iniicnt ; tio contraction of the trap<''/i!is. Head held in appo-ji- 
jnatciy C.O dcgrc.-:. of left lateral {lc.\ioii, -iU iiegoHs of anterior 
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flexion, and 30 degrees of rotation to the riglit. All joint motions 
elsewhere throughout the body are free. General signs of old 
rickets, rather square head, enlarged epiphyses at elbows and 
knees, prominent abdomen, some outward bowing of the femora 
and tibise, slight Harrison’s groove, and rachitic rosary. 

Reflexes: Knee-jerks present on both sides. No clonus; no 
Babinski; no Oppenheim. 

Von Pirquet reaction, forty-eight hours after admission, human 
negative, bovine negative. 

Urine on admission: reaction acid; no albumin; no sugar; no 
acetone. Mieroscope shows urates and few blood cells. Blood 
on admission: leukoeytes, 16,300; poljinorphonuclears, 57 per cent; 
lymphocytes, 43 per cent. 

December 3, 1914. Position of the head has graduallj’’ corrected 
itself since admission. Much less tenderness on moving the head. 
Guards the neck very carefully and will not voluntarily move the 
head. Temperature has been running a little evening rise, other- 
wise his general condition has remained fairly good. 

December 15. Patient moves his head to the right on suggestion, 
but still prefers to hold it to the left. In relation to possible intes- 
tinal origin of the trouble, child placed on a buttermilk diet. Also 
taking aspirin. 

December 22. Child now holds his head without lateral flexion; 
can turn with fair degree of ease both to right and left. The right 
trapezius is held rigid. Aspirin and buttermilk diet discontinued 
because of digestive upset. 

December 24. Marked rigidity of the neck posteriorly. No 
headache; no Kernig sign present. A lumbar puncture was made; 
under slightly increased pressure, 10 c.c. of clear yellow fluid with 
a slight greenish tinge was obtained. Cell count, three per field. 
Lymphocytes, 88 per cent.; globulin reaction (ammonium sul- 
phate) positive. Upon standing two hours, moderate coagulation. 
No organisms on smear or blood culture. The removal of the fluid 
seemed to alleviate the retraction of the neck. 

December 28. A second lumbar puncture, not under pressure, 
shows the same distinctly yellow color. Renewed examination of 
the child shows a slight remaining left torticollis and dilatation 
of the left pupil; marked apathy, insensible to the prick of a pin; 
any real anesthesia impossible to determine. Right side of the 
body, from the face down, shows weakness. Patient unable to 
raise the leg, and able only Mth difficulty to lift the arm. Knee- 
jerks exaggerated; anlde-clonus present. 

December 30. Examination by Dr. J. J. Thomas: Cervical 
sj'^mpathetic paralysis on right side; weakness of sternomastoid ; 
contraction of pupil; narrow palpebral opening and dryness of 
riglit side of face. Right arm and chest give suggestion of begin- 
ning flaccid paralysis; the right leg gives a suggestion of beginning 
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spastic paralysis v.-itli ankle-clonus. Positive Babinski; exaggerated 
knee-jerks. No definite anesthesia can be made out. 

Januarx- 2, 1915. Examination by Dr. Harvey Cushing: Face 
shows ])cculiar sardonic smile. Tlie right eye shows narrowing of 
the palpebral fissure, some inophthalmos, and a contracted pupil. 
Vasodilatation persists on pinching the right cheek. Diagnosis 
of right sympathetic paralysis, cerxical. Both pupils react to light; 
ocular movements normal; globes parallel. Ophthalmoscopic 
examination negative on the left side and impossible on the right 
side because of contracted pupil. Tongue protrudes in the median 
line. Body shows peculiar insensibility to pin-prick. There dw\s 
not appear to be any complete anc.sthcsia. Patient unable to move 
the right leg; only in part the right arm; deep refle.xes easily elicited 
without clonus; perhaps better on right than on left. Babinski 
sign positive, both right and left. No abdominal rcfle.x obtained. 
Positive findings: (1) muscular weakness ot\ right side of bo<ly: 
(2) right cervical SNTnpathctic paralysis. 

January 11. New Boentgen-rays of the cervical vertebrnj show 
an evident carious development in the bodies of the third and 
fourth vertebra;, a condition not noted in earlier nidiographs. 
General condition of the patient shows slow downward prngre.s.s. 
Head traction applied. ’ Wa.sscrmann reaction negative. 

January’ IS. General condition verj’ poor. Lungs seem to show 
pulmonarj' edema; numerous moist rales tlu-oughout; no definite 
areas of impairment. Breath sounds exaggerated but not bronchial. 
Face shows on the right side marked flushing, plainly demarcated 
at the midlinc; left side shows pallor. I’his is evidently due to the 
paralysis above noted. 

January 25. Despite the frequency and persistency in the ptd- 
inonary edema the patient's condition remains about the snine, 
and the child has been, for the most part, very coinfor:able. He i.s 
kept in a sitting posture, which seems to alFord some relief. 

January 28. Condition today the same until 10 p.m., wlieii 
breathing suddenly ceased. 

D1SCU.SSIOX. In this ense, the two interesting points arc the 
cervical sympathetic paralysis and the results of the examination 
of the spinal fluid. 

'J’he records of the cases of tuberculosis of the cervicid .‘^pine 
admitted to tlie orthopedic house service of the Children’s Hospital 
fimn Augu.'^t 1, 1007, to FcbruarA* 1, 1915, reveal the fact that in 
a total of twenty-three not one shows the jiaralysis above nt>t('tl. 
Of .several slandanl text-books on orthopcxlic surger;;.-, only that 
of Tubby' mentions the possibility of its occurrence. 

'J'his ywralysis may result from torticfdlis per fr, without ciumge.-; 
in the spiii;d'<'ord.= In tlii-^ c:jse. luwever, the radiographie deitum- 
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stration of lesions in the fourth cervical body supports the assump- 
tion of a spinal origin. The syndrome is the result of interference 
with fibers in the cervical cord running from the ciliospinal centre. 



Roentgenogram of the cervical vertebr®, showing caries in the bodies of 
the second and fourth vertebr®. 


A review of the work of W. Mestrezat,^ in wliich the characteris- 
tics of the spinal fluid in Pott’s disease have been well summarized, 
will lend differential interest to the consideration of tlie present case. 

®Le Lequide Cephalo-Rachidien, normal et pathologique, Paris, 1912. 
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As quoted by Islestrey-ai, Foi and Sicard found wlion the disease 
was at its liciglit the following: 

1. “Xanthochromie,” or distinct yellow color, quite pronouticed. 

2. An abundant coagulation, cither spontaneous or found after 
the fluid has stood for several hours. 

3. The presence of albunioses. 

4. A greatly increased quantity of albumin. 

5. No glywgen or, if pre.scnt, a very small amount. 

G. A striking capacity' for liemolyzing the red-blood corjuisclcs 
of rabbit’s blood. 

7. The cell changes are nil, or, if any are present, they arc slight. 

When the disease lias not progressed very far, the following 
findings: 

1. Albumin present. 

2. Albunioses present sometimes. 

3. The yellow color very much diminished or entirely lacking. 

4. No cell changes. 

5. No hemoK'tic properties. 

6. Glycogen ctintcnt not diminished. 

Sicard claims the above modifications arc characteristic. In 
his cases, of twenty fluids examined ten were colorless and ten laid 
the distinct yellow color; albumin was always present; in five 
cases the albumoses wore found. 

Ikicstrczat, however, questions whether thc.se changes arc Pot 
the typical changes of the syndrome of “coagulation mns.sive et 
de xanthrochromie,” of which twenty-one cases were collected by 
liim from various sources. 

“The syndrome of massive coagulation and xanthrochromie’’ is 
shown by typical oases or by so-called "cas fru.ste.s-,’’ which are 
variants from the usual type. The two main characteristics of 
the fluid of tliis sjuidromc are marked (quite often rapid) coagul- 
ability and the distinctly yellow color. The coagulation at tiftie.s 
is so marked that the test-tube may be overturned without spilling 
any of the fluid. 

Of the twenty-one cases collected, the first case was reported by 
Ix’pine; later cases by Froitd (1903) and Sicard;* then Jlabiiiski, 
Ce.Htan and Havant, Vorhagen and Dustin,^* and nther-s. The 
j)rimary underlying disen.'^es and conditions were the folloaiiig: 
mejunguniyelitis. tuberculous meningitis of cerebrcvsjiinai tyjK', 
Landry's paralysis, compression of the cord by .sarc<itna, (ttlwr 
neoj)lasms of the cord, pachymeningitis, and I’ott’s di.'-'ea.H<-. 
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A resume of the clinical signs and s.ymptoms of the twenty-one 
eases is rather difficult to systematize and arrange. However, 
there is a generally habitual localization of the lesions at the level 
of the lumbar cord; most often paraplegias, spastic or flaccid, are 
found combined with sphineter disturbances, sensory disturbances, 
and sometimes painful subjective phenomena. In short, it is a 
process meningomyelitic in type, combined with a compression of 
the lower cord, which may arise from the above-mentioned factors. 
The symptoms then extend upward, as more of the cord is involved 
by the pathological changes, and a lumbar cul-de-sac is formed 
which is shut off from the remainder of the subarachnoid spaces. 

Case XVII, reported by Verhagen and Dustin (1909), particu- 
larly concerns the subject of this article. Pseudoparalysis of 
Landry, paralytic and sensory disturbances quite well marked, 
beginning in the upper extremities, which flnallj’- involved the 
lower. The autopsy showed tuberculous caries of the fourth cer- 
vical vertebra making, by means of the pus, a medullary dorsal 
compression of the cord, and a fibrinous purulent exudate su- 
rounded the whole dorsolumbar portion. There was complete 
destruction of the lower cervical cord. 

Thus this case of tuberculosis of the spine showed a cervical 
lesion compressing the cord with an exudate involving the whole 
dorsolumbar portion. This could easily give rise to the two factors 
which Mestrezat claims are necessary to the production of the 
typical findings of the spinal fluid of the syndrome, i. e., a closed 
cavity of the lumbar region and a resulting stasis of the fluid. So 
by reason of the pathology the symptoms must perforce begin at 
a higher level and progress downward, being unlike the usual type 
of case. It seems that in this class the case now being reported 
should be placed. 

A more detailed study of the fluid according to Mestrezat shows : 

1. Coagulation' immediate and spontaneous or after the fluid 
has remained standing several hours. 

2. Yellow color, “xanthocliromie.” 

3. Increased albumin content. 

4. Presence of albumoses. 

5. No changes in cell findings. 

6. Sugar in variable amounts. 

7. Endosmotic non-permeability of iodin and of the nitrates; 
exosmotic non-permeability of collargol and salicylate of soda. 

Pathogenesis of these Abnorimalities. Babinski (1903) 
explained the cause as hemorrhage; Sicard and Descomps (1908) 
gave the preference to a transudative origin of the fibrin and 
albumin found. These authors, without affirming the existence 
of a closed cavity in the lumbar region, insisted upon small meningeal 
pockets, whose walls pla 3 'ed the role of transudation. On the con- 
trarj", jMestrczat insists upon two factors: (1) the existence of a 
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closed cavity producing stasis of tlic fluid in vliich acciunulatcd 
the elements issuing from the blood by way of transudation or 
hemorrhage-, (2) an alteration, infectious or toxic in t\-pe, in the 
walls of the cavity, wliicb so aftects the vessels that a transudative 
process or small microscopic hemorrhages are created. 

That the closed ca\ntj' is a factor may be shown physiological !y 
by the non-permeability of tlie fluids to colloidal metals. Xonnally 
in ordinary meningitic cases (IMestrezat) colloidal metals injected 
in the spinal canal disappear rapidly. From the chemical point of 
view the existence of a ca^-ity is c\ndenccd by the facts that the 
albumins and fibrogens are increased, the spinal fluid is at a stand- 
still and is not renewed, as a result of which no absorption of these 
elements takes place. Anatomically, by aufopsics in six cases, a 
closed cavity lias been demonstrated. 

The “cas frustes” of the .same author show deviations from the 
usual findings. These are due to the fact tliat the compression of 
the cord is not so forceful or that stasis of the fluid is not complete. 
Such cases lack one or more of the usual changes; thus the yellow 
color may be absent, or cell clianges may be present and coagula- 
bility may be diminished. 

The origin of xanthochromic, or the yellow color of the fluid in 
whicli no red-blood cells occur, is explained by Mestrezat as follows: 

1. By serogenic means, as from transudative processes. 

2. By hemolytic means, hemoglobin from entirely disorganized 
red-blood cells. Such fluids must be from a hemorrhage at least 
three days old. 

3. By icteroid moans, such as occurs in jaundice, when the spinal 
fluid shows a yellow color. 

The diagnostic value of a fluid with a yellow color, therefore, is 
that it indicates icterus, minute meningeal hemorrhage, at least 
three days old, meningeal inflammation with intense conge.stion, 
or finally a symi)toin of the .syndrome of massive coagulation and 
xanthociiromie. Of course, tins e.xclude.s the pn'scnce of actual 
hemorrhage into the canal, as c\'idcnccd by a yellow color and tlie 
discovery of red-blood •corj)nscle.s cither macroseoj)ieally or iniero- 
seojneally, the "erythroehronn'e'’ of ]\Ic.streznt. Tliis last is soine- 
tiines a manifestation of (X-rol)rnl hemorrhage (Stewart'p 

According to Nonne' (101.3) the cause of xnnthocliruinie has not 
yet been determined. lie qne.stions whetlier it is fine m the j)as';ige 
of blood pigments through uninjured bloodvessel waits or is eniocd 
solely by many small hemorrhages. Sehriitzler claims the colora- 
tion Vsimes- not from bhtod jngments, but fnnn color ilerivatives 
ela.ssed under the genend group of luteins. The syndrome has 
been c.dled by the Germans, " Kompres^ion-. .^yndrorne," Kleiti-- 
berger. Hundlleiselt. k.rb, etc. 

’ T!',( {.-'tid'.rs. KOI, r}.",!* 

• -ii. Zt-' hr. (. N<rv>!:ti-. ('is 


XUi. 
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In relation to the pathogenesis of the xanthochromie it is interest- 
ing to note the observations of Babes® (1914) in as.ystoliques 
(patients afflicted with a condition of the heart such that it is unable 
to make a complete systole, or a systole sufflcient to expel the 
blood from the ventricles). In the examination of 10 cases, 8 
showed a distinct color, 2 a less distinct; none of the patients had 
icterus, spinal fluids of all were negative to' reaction for bile pig- 
ments. After examining these patients he then observed about 50 
cases, divided into two classes. The first were local affections such 
as hernias, hemorrhoids, uterine fibromas. The second included 
more general maladies, as tuberculosis, pneumonia, acute appen- 
dicitis, etc. The first class showed no spinal fluids with yellow 
color, in the second it occurred in 5 cases (2 cases of pneumonia 
2 of appendicitis and 1 of tumor albus, none showing any cord 
lesion, and 3 showing increase in albumin content). He explains 
the occurrence in the as^'^stoliques as due to stagnation of the blood 
and to a transudation of the blood pigment through the vessel 
walls into the spinal fluid. In the second class of cases he thinks 
it is occasioned bj'^ minute capillary hemorrhages or to permeability 
of the vessels of the choroidal plexus and, a consequent hemolysis 
of the red-blood cells. While these cases are irrelevant to the 
syndrome under discussion, they are of interest because of the 
occurrence of the xanthochromie, without the changes in coagul- 
ability, in cases showing no cord lesions or any pathological pressure 
on the cord. 

It is my opinion that the case at present reported should be classed 
under the syndrome on account of the count of three cells to a field, 
the yellow color, and the presence of albumin, as shown both by 
the acetic acid and by the nitric acid test, and the slight coagul- 
ability. If the objection be raised that the coagulation was not 
“massive,” it ean at least be classed as one of the “cas frustes.” 
As additional evidence, there are the Roentgen-ray plates, showing 
an evident caries of the third and fourth lumbar vertebrte, and the 
paralysis and sensory disturbances affecting chiefly the right side 
of the body. No localization pointing to the lumbar region occurs, 
but it does resemble the case of cervical caries of Verhogen and 
Dustin. It is to be regretted that no necropsy was permitted. It 
is a fair assumption, however, that the process in the cervical 
vertebrae produced a compression of the cord, and as a result the 
paralysis and sensory disturbances. In addition a closed cavity, 
a cul-de-sac, occurred and a consequent stasis of the cerebrospinal 
fluid. In spite of the fact that the Roentgen-rays showed most 
probably some tuberculous involvement of the lungs, from any 


® La xanthochromie dii liquidc cephalo-rachidicn, dans d'autrcs maladies quo los 
hcmorragies cerehralcs, les affections du ner-raxes et I'ictere. Compt. rend. .Soc. 
dc bioh, 1914, Ixxvi, 071; La xanthochromie du liquide cephalo-rachidicn chez les 
asystoliqucs, Rend. Soe. de bioh, 1914, Ixxvi, 313. 
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clinical evidence, this was not apparently the primary cause of 
death. 

In conclusion, it might be well to quote Mestrezat on the value 
of the spinal fluid in the diagnosis and prognosis of Pott’s disease. 

“The exaniination solely of the cerebrospinal fluid will not assure 
the diagnosis of Pott's disease. It is, however, valuable for showing 
a meningeal invasion and revealing a compression, which make a 
lumbar cul-de-sac, a closed cavity, where the cerebrospinal fluid 
stagnates. The degree of the observed modifications, their persist- 
ence or their disappearance in a case of Pott’s disease, permits 
an appreciation of the importance of the lesion and is a means of 
following its evolution.” 

My thanlcs are due to Professor Harvey Cushing for kindly fur- 
nishing me the literature on this subject. 


SYPHILITIC BURSITIS, WITH REPORT OF A CASE. 

By R. W. Scott, M.D., 

HESIDEKT PHYSICIAN, CLEVELAND CITY HOSPITAL, CLEVELAND, OHIO. 

(From the Medical Clinic of the Cleveland City Hospital and Western Reserve 

University.) 

Syphurtic involvement of the bursae, either as a secondary or 
tertiary manifestation, is a rare condition. 

The earlier writers, Hunter, Dupuytren, Bonnet, and more 
especially Crocq,^ recognized syphilis as affecting bursae, but the 
first clear description of the condition occurring in secondary syphilis 
was published by M. VerneuiP in 1873. Later^ he pointed out that 
also in tertiary syphilis, various bursae were sites of gummata. 

Moreaid reported seven cases of tertiary syphilitic bursitis, vdiich 
are included in a list of fourteen cases published by Keyes.® 

Buechler® and TrosP have reported four cases of early bursal 
involvement in secondary syphilis. The former also cites three 
cases of gumma that came under his observation, 

A very complete presentation of the subject with a critical review 
of the literature and report of a case w'as published by Churchman® 

> Trait<i dcs Tuineur Blanchc-S, etc., 1853. 

5 Gaz. Hclxl. do M6dccinc ct de Chirurgie, 1873, 2s, x, p. 22. 

- IjOo. cit., 1873. 

* Thesis to Faculty of Medicine, PariF, August 8, 1873. 

t Syphilis a.s AlTccting the BurEtc, Ameh. .lonn. Med. Sci., 1870, Ixxi, 349. 

‘ Ucl>er Bursitis luclica, Medicinshe Monat.schrift, 1889, vol. 1, 393. 

' Beitnig zu den Erkrankungen der Gelcnko und Schleimbcutel im Vcrlnufe dcr 
Syphilis, Wiener Died. Wchnsclir., 1889, vol. .xxxix, p. 545. 

* Luetic Bursop.athy of Verncuil, Amkh. Jour. Med. Sci., 1909, c.TXxviu, 371. 
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in 1909. The literature since has remained silent on the subject 
until recently when Coues'* reported a case of syphilitic bursitis 
in a congenital syphilitic. 

From a review of the few cases reported in the literature bursal 
involvement may occur in either congenital or acquired syphilis, 
primary in the bursae or secondary by extension from the neighbor- 
ing bones and joints. Occurring in acquired sjqDhilis the disease 
may be classified as belonging to either the secondary or tertiary 
forms. 

The former occurs as a transient affection together with the other 
signs and symptoms of secondary syphilis. It responds readilj'^ 
to specific medication. The latter appears relatively more fre- 
quently, and usually manifests itself in the form of a gumma, 
presenting the same characteristics as gummata elsewhere. It is 
insidious in its onset and runs an indolent course, terminating in 
caseation and ulceration if not treated specifically. 

Pain appears only when the integument becomes involved, and 
even then is not a conspicuous feature of the affection. The majority 
of cases have appeared in the bursaj about the knee, i. e., eight out 
of twelve cases observed bj'' Keyes. 

The following case seems to merit publication not only because 
of its rarity but also because it is the only case thus far reported 
in which there has been a pathological examination of the lesion 
together with a positive Wassermann reaction. 

Case. — S. P., female, aged thirty-four years; married; occupa- 
tion, housework. Admitted to the City Hospital on the service of 
Dr. E. P. CarteP” complaining of “swollen knees.” 

Family History. No bearing on present condition. 

Personal History. Always in good health until one year after 
marriage, at the age of fifteen. At this time she had a diffuse erup- 
tion over her body accompanied by sore throat and loss of hair, for 
which condition she received internal medication for one month. 
With the exception of enlarged glands of the neck, which were 
removed by operation ten years ago, the patient has remained well 
until the onset of the present trouble for which she entered the 
hospital. 

Present Illness. Two years ago the patient noticed a small, 
hard, round swelling over each knee, which has increased slowly 
in size to the proportions shown in Figs. 1 and 2. Only during 
the last few months has she experieneed any pain, referable to the 
knees. 

Examination showed a hard, indurated, and rather sharply 
circumscribed painless swelling over the anterior aspect of each 
knee, about equal size on the two sides. There was no evidence 


^ Luetic Bursopatliy of Verneuil, Boston Med. and Surg. Jour., 1915, clxxiii. 
'“The writer is indebted to Dr. E. P. Carter for permission to report this case. 
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of an acute inflammatory process, and no signs of effusion were 
present. The tumor was firmly attachcfl to the skin from above 
and to tiie patella from below, although it was freely movable over 



Fid. 1. — Chnmic sypliilitic propiitcllar liursilis of two years’ duration. I’alicnt, 
female, need thirty-four years. Primary lesion at afte of sixteen years. Knees 
extended. 


the knee-joint proper. Fle.vion of tlic knees elicited no pain. Cir- 
cumference of knees over midpatellar region metisuretl 33 cm. 
Roentgenograms sliowcd no involvement of the bones. 



With the definite history of a syphilitic infoelit.n twelve yr.ars 
aeo. the pre.scnce of a po.-itive Wassmnniin reaction in tint h!<w./i, 
and’ tiie nhsertee of a traimiatle factor (fioiiM-maidV knee), the 
svphiiitie nature of the .sv/elling wa- .Mispet-ted. 'I'he tumor <ui tlie 



LYON: A CONSroERATION OF CARDIOSPASM 


389 


left side was removed bj'' operation when it was found to involve 
the pr'epatellar bursa and to be adherent below to the patella. 

, Both microscopic (Fig. 3) and gross examinations showed a 
typical gumma. 



Fig. 3. 


The patient was, given antisyphilitic treatment for three months 
at the end of which time the remaining gumma was resolved. 

Circumference of knees over midpatellar region now measured 
3 O 5 cm. 


A CONSIDERATION OF CARDIOSPASM, WITH THE REPORT 

OF A CASE. 

By B. B. Vincent Lyon, A.B., M.D., 

CniEF OF CLINIC, QASTRO-INTESTINAL DEPARTMENT JEFFERSON HOSPITAL,* PATHOL- 
OGIST TO METHODIST HOSPITAL; ASSISTANT PATHOLOGIST TO GERMAN 
HOSPITAL, PHILADELPHIA. 

Cardiospasm, once thought to be a rare disease or condition, 
is being recognized much oftener on account of our increasing 
familiarity with its symptoms and the technical measures necessary 
to its direct diagnosis. 
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Only sliglitly more tlian a decade ago ’Mikulicr,' estiniatwl tliat 
about 100 cases bad been reported. Since then Gottstciin^ has 
added 25 additional eases. Bassler’ speaks of 27 eases that he has 
treated. Plummer’ has placed on record 40 eases. Besides these 
larger series of cases the following additional ones have been 
published during J 914 by Guisez,’’ Long,'' Lciiiller and Guisr^/ 
and Reed,* and the subject has been treated by Geppert,® Heller,’- 
Verger” and Eschbaurn.'- Geppert’s article constitutes one of the 
best monographs on the subject. 

The etiology of cardiospasm is a varied one. Many causes 
have been advanced and all are doubtless capable of proof in 
certain cases. The following causes have been suggested: 

1. Primary cardiospasm (ileltzer). 

2. Primary esophagitis (Martin). 

3. Primary atony of tlie esophageal musculature (Rosenhcini.) 

4. Functional disturbance of the innervation of the esophagus, 
due to paralysis of the vagus causing simultaneous spasm and atony 
of the musculature of the esophagus (Kraus). 

5. Congenital disposition (Flciner, Zenker, Lusclika and Sievers). 

6. Kinking at tlic hiatus csophagei (Plummer). 

Bassler'^has recently published an article in which heputs forward 

tlie view that cases e.xhibiting obstruction at tlie lower end of the 
gullet of tlic type whiclt we have hitherto thought to be cardiosj)asni 
is not cardiospasm but ratlier “a spasm of the esophageal opening 
of the diaphragm due to contraction of tlie muscular fibers of (lie 
crura . . . wliich contracts tlie esophageal opening by drawing 
the central tendon of tlie diaphragm against the front of tlie esopha- 
gus or contracts it at the sides.” 

In support of liis view, which is based on a dissection of .5 'fresh 
cadavera and Roentgen-ray observations of 7 ca.ses of cardiosjiasin, 
he seems able to prove (1) that “the lower extremity of the esophagus 
or tJie cardiac orifice of the stomach have no or only a faintly 
developed sphincter,” and (2) tliat the stricture is almost always 
cpicardial, usually occurring at u distance of one vertebra aiiovc 
the cardiac orifice of the stomach, which corresponds to the 
csopiiagcal opening of tiie diapiiragtn. 

> Qiiotcil fnjiii II. S- riuitmirr. Ctilloctcl PaiH-r... of Ft, Morj-’s IliV'iiit.'it, 

Clinic. P.Di'hr.'tcr, Minn.. 

* Krcn’c f-'nrK^rj-. 

5 Di'*t n--» ', of tin- Sti'innch ninl Uiawr .\liiiif nt.'\ry Trnct. j,. S'.’9. 

* Jour. At.o. .Mt'iJ. ir,, IPO'.. 

* lUiU. Soc. <!c iH'-(ii!>t. til- P.iri', I'.'l-f, xvi. H 1 (<> 

‘ Ituanlo M«-(!. Jonr.. lOUf -M. Ixix, -UW »'• ■SO','. 

» Jour, rio inM. <!•' I’nri-. K‘M. t’ xx\\ <1.'!. 

« I.tincrt-Clinic. CinciiiCft'-i. I9M. r\i. aT>, 

* f'l-nttnllil. f. a. Gri'tirp-l'- it .Mc't. »• f'liir.. J.-n:i, UU t. xxs!;. 119 to ls7. 

Mill. K. i!. fircnrC' ’:'. <i. MiJ. 'i- f.'tir., Jenn, Iftl-'i, xxvii. Ml !<< M'.<. 

u .lour, lie in'-'l. fie Ilortli-r.nx. P-Ul, xliv, -Uil, 

>t Melt. Klin., n.rlin. nu-1. x. Ml. 

o X. tc Yorl. Jour. M>'<I.. New I'.iM. x:v, !i t,> II, 
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Bassler^^ offers no etiological factors ' tending to produce this 
diaphragmatic contraction of the esophageal opening. While his 
paper tlirows a new light upon the subject, it would appear to be 
one concerning proper nomenclature, affecting somewhat the 
pathology but not altering appreciably the symptomatology or 
therapy of what we now call cardiospasm.^® 

Under normal conditions we know that food on entering the 
esophagus requires from seven to ten seconds to pass into the stomach 
— about one-seventh to one-quarter of this time is required for food 
to pass down to the cardiac portion of the esophagus, where it 
remains for several seconds until the cardiac sphincter relaxes and 
the food is passed into the stomach by the peristaltic contraction 
of the circular and longitudinal fibers of the esophageal muscles. 
We have ample proof of this'(l) in the Roentgen-ray studies of 
Kronecker and Meltzer, Cannon and Moser, and others, (2) by 
the common personal observation of experiencing the sudden aching 
pain of momentary duration felt back of the sternum in its lower 
third on swallowing too hot or too cold foods, such as soun, coffee, 
ice-cream, etc., and (3) by the postmortem evidence, after the 
ingestion of corrosive poisons, that the greatest amount of erosion 
in the esophagus occurs at its lower third in the neighborhood of the 
cardia, where contact with the corrosives has been longest sustained. 

While there is this normal delay of foods at the cardia, this 
varies also with the character of the food, its temperature and 
chemical concentration, the extremes of all these causing a variable 
inhibition of the dilating mechanism of the cardia. 

Idiopathic or primary cardiospasm occurs frequently, as is seen 
so often in hysteria and in those of neurotic temperament and 
tendencies, and is here purely functional; but if of frequent 
occurrence it permits more and more of the retention of foods, 
often irritating in character and composition, for too long 
a time in the neighborhood of the cardia predisposing to the 
development of esophagitis of varied types, erosions, fissures and 
ulcerations. Thus a vicious circle is produced, the local inflammation 
disposing to cardiospasm and the spasm permitting of unduly long 
retention of foods at the cardia, thereby increasing the esophagitis. 

The commonest causes of cardiospasm are 'primary cardiospasm 
of a purely functional type and constituting a local neurosis, or a 
manifestation of a general neurosis, and primary esophagitis ; but 
^vhen both cardiospasm and esophagitis can be demonstrated 
simultaneously, it is extremely difficult to decide which is primary 
and which is secondary. 

Of the other etiological factors, congenital disposition may be 
*■* Loc. cit. 

Heed and Gross in an excellent review of the subject conclude that "cardiospasm 
is primarily tlic outcome of a hyperirritability of the vagus.” Jour. Am. Med. jVssn., 
January 22, 191G. 
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an active element in certflin isolated cases. Indisputable proof of 
this, Jiowever, should be funiished by the historj' and the absence 
of all other etiological factors before one could feel reasonably 
safe in assigning tliis as the cause. Likewise, primary atony of 
tlic esophagus, while it may rarely occur, is probably also a less 
common factor in the etiology. Plummer, to whom we are largely 
indebted for our better understanding of tins condition, concludes 
from a study of his cases that primary atony of the esophageal 
musculature is a rare occurrence, stating that in his cases “the 
almost invariable history of spasm at the outset, followed in the 
later period by tlie evidence of dilatation — that is, retention of 
food in the esophagus — is most convincing evidence tliat tlie spasm 
precedes tlie dilatation and that primary atony is rare.” Functional 
disturbances of the innervation of the esophagus due to tlie paralysis 
of the vagus, and kinking at the hiatus esopliagei, would also appear 
to be unusual etiological factors. 

Symptoms. — ^U'here are undoubtedly many cases of cardiospasm 
so sliglit as not to give rise to anj- subjective symptoms and in 
patients upon ivhom the diagnosis can lie established only by 
racclianicul means. Tlie first subjective symptom usually 
volunteered by patients is a sensation of discomfort felt lichind and 
usuallyto tlie left of the lower end of tlie stermnn. TJiis .‘fciisation 
is variously described as a dull, acliing pain, soinetinucs tlirobbing, 
sometimes burning, sometimes cutting or a sense of jire.Asiirc or 
weight, as if something had lodged low down in the gullet. These 
symptoms occur only during the ingestion of food and at first may 
be of short duration, Mitli jieriodic remissions, during wliieh tlie 
patient is able to cat freely and without dysjiliagia. Inuring 
tliis jieriod the esojihageal musculature is suliieiently strong to 
overcome the .spasm and permit of the entrance of food into the 
stomach witli only momentary delay. As the condition jirogresses 
comjicnsatory Iiy])ertrO]>liy of the musculature niu^t develoji to 
overcome the increasing ob.stnietion, and here a second syiuptoiii 
makes its appearance, iianiely, the regurgitation of fooils from the 
csopliagus into the moutii, very siiortly after tJieir ingestion, due 
to the overactive contracting efforts of the esophageal nniseulatnre. 
Tiie regurgitated foods in this stage may be bntli li(|iiifl and .‘^olid, 
returning in practically the same condition as when eaten ainl not 
unpleasant in taste or odor. 'Flic majority of tiie food eaten is 
passed Uirough the canlia slowly, but nevertheless surely, so long 
as the hypertrojihied iiitisde prows it.'^elf compfgeiit to o\-tTei>rne 
die obstruction. Gradually the imi-cles tire under their added 
strain and rupture of tin* muscle bundles tala-J phu'c with n ns-idtant 
dilatation. -Vt tins .Nlagc the rcgiirdtalion of food may !)c temp**- 
rarilv less frequent and occur at soincwbat longt-r intiTvals .after 
fooif iinre.'tion. .\s the dilatation bei'oincs more cxtrcnic the 
esopb.'i"e.al capu'-ity becomes gn-ater and eajmble of reteiitioa of 
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larger quantities of food, which are apt to be regurgitated only 
when the patient is lying down, stooping over, or during a paroxysm 
of coughing. The dilatation of the esophagus in time may become 
extreme, with a capacity well over a pint. Since the propulsive 
power of the esophageal muscle is laeking, food can reach the 
stomach slowly even when the spasm has been relaxed and in 
proportion to the weight of the column of food in tlie esophagus, 
assisted by gravity. The liquid portion of the meal usually passes 
more rapidljq seeping through the solid portion so as to leave a 
dense pultaceous, often foul-smelling mass, usually incorporated 
with tenacious mucus, which gives rise to a continual sensation of 
pressure and fulness behind the sternum, with occasional 
difficulty in breathing, due to pressure on the trachea. As food 
products are retained for longer and longer periods within the 
esophagus fermentation and decomposition, chemical and bacterial, 
take place resulting in secondary esophagitis. At this stage the 
condition of some patients is truly deplorable; they suffer continu- 
ally with a sense of burning pressure back of the sternum; they are 
able to eat only small quantities of food at a time, and their total 
amount of food ingested and assimilated is so small that they 
lose weight rapidly; and if not relieved may develop a profound 
cachexia and die, literally of • starvation. 

Diagnosis. The symptom-complex is usually so characteristic 
as to suggest tlie diagnosis, although I must confess that it is not 
always so easy as it sounds, for in the case here reported I was at 
first inclined to believe it one of bronchiectasis. The direct diagnosis 
can always be made by the use of an esophageal bougie, preferably 
of the Plummer type, very often by means of the stomach-tube 
or by fleuroscopic study and the Roentgen-ray plate analysis. In 
the early stages, with the use of the esophageal bougie or of the 
stomach-tube, it will be found that an obstruction to the further 
passage of the instrument in adult cases is met with at about 
sixteen or seventeen inches from the incisor teeth. The instrument 
can be passed readily until this point is reached, when an elastic-like 
obstruction is met with, which under firm and steady pressure 
usually gives way and permits of the passage of the bougie or the 
tube into the stomach. During the periodical remissions the 
obstruction will not be met with, or at times the bougie or tube 
seems about the pass when it is suddenly gripped in the spasm 
of tlie contracting muscle which has been exeited by the instru- 
mentation. Great care should be practised in attempting to pass 
the instrument beyond tlie obstruction, until the diagnosis of 
' cardiospasm is definitely made to the exclusion of diverticuli, a 
kinking at tlie hiatus, stenosis due to malignant disease from within 
or without the esophagus, or from external pressure by an 
aneurysm.*!! sac or mediastinal tumor. 

To rule out these difl'erential possibilities the use of the Roentgen- 
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ray diagnosis liad best be first employed, wliicli will disclose tlic 
presence of a thoracic aneurj-sm, mediastinal gro^sth, tlie presence 
of diverticuH, and the irregular outlines of a carcinoma infiltrating 
the lower end of the esophagus atid causing a stenosis, Tlie use of 
Bassler’s cardiopluggcr''^ will be of aid in securing better lloentgen- 
ray plates of esophageal conditions. After aneurysm and mediastinal 
tumor have been eliminated it is safe to jmocced witli further 
instrumentation. If either a divertictilum, a kinking of the hiatus 
esopliagei, or a carcinomatous stenosis is suggested by tlie Koentgen- 
ray examination it is best to make use of the esopliagcal bougie 
devised by Plummer, wliich consists of a scries of olive tips, wliicli 
are attached to a stout whalebone staff. The olives are perforated 
from about their middle to the tip. Six yards of thread arc then 
swallowed by tlie patient, preferably three yards one afternoon 
and three yards the following morning, wliich permits of the thread 
passing well down into the upper coils of tlie intestines and becoming 
fixed so firmly that strong traction can be made on the proximal 
end emerging from the mouth. The olive tip is tlicn passed over 
this tlircad, and by means of traction on the thread the olive tip 
can be safely guided tlirough the cardia. By varying tlie amount 
of traction tlie sound can be introduced info a diverticulum and 
its depth and size determined. 

The diagnosis of cardiospasm may likewise be confirmed by a 
test whicli I believe lias hitherto not been reported — namely, by 
esophageal lavage. Witli the tip of a stoniacli-tubc in tlie esophagus 
at a point just above the obstruction, water is allowed to run in 
from a graduated glass tank. It will be seen to run much more 
slowly tlian if tlie tube were in tlie stomach. From 100 to 500 c.c., 
according to the amount of esophageal dilatation, will run in slowly, 
hut evenly until the flow suddenly stops and the level of fluid in 
the graduated glass tank begins to oscillate slightly. At this 
point the water is allowed to escape llirougli the outflow tube, and 
witliout clianging tlic position of the stomach~tuhc it will be seen 
tliat the amount recovered is equal to the amount introduced. 
Wiicn tiio capacity of the esophagus lias been rcachctl, if instead 
of opening the outflow tube the fluid is allowed to remain in tlie 
esopliagus, by its weight, assisted by gravity, it will cause the 
cardiospasm to relax. This will occur in a varying number of 
seconds, according to the degree of the spasm, nn(l will ]H'rniit 
some of the water in tlie csojilmgus to jmss into the stomach, tliereiiy 
allowing an additional flow from the glass tank, wliich wii! then 
usually ])rocecd in a uniform way until recovered iiy intriKiuoing 
the tube farther vita the /tlrmnrh. Wliile for inirposc.s of demon- 
stration llii.s latter .ste[) may bo permissible, it is never wi'^c to 
distend the esophagus to its point of capacity, as it exaggcrati';; 
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the already existing atony. The essential point in diagnosis by 
this method is the ability to recover from the esophagus itself an 
amount of fluid equal, or nearlj^ so, to that introduced. This is 
not possible of accomplishment in diverticulitis or in stenosis or 
partial stenosis of the cardia due to pressure from within or with- 
out. It is also of prime importance to determine the presence of a 
secondary or complicating esophagitis. This is possible by means 
of the esophagoscope,' but its use is so formidable to the patient 
that I prefer to make the diagnosis by the examination of esophageal 
sediments obtained by a method recently published. The photo- 
micrographs used in connection with this paper were made from 
sediments obtained by this method. It is necessary to determine 
the extent and land of this complicating esophagitis because it 
indicates the proper application of the principles of treatment, 
for as long as the inflammatory condition exists so long will the 
cardiospasm persist, no twitli standing efforts directed toward the 
latter to the neglect of the former. 

Treatment. In the earlier cases of cardiospasm of the primary 
type, relief may usually be obtained by the administration of anti- 
spasmodics, such as belladonna and atropin, pushed to the limit of 
tolerance; and with due regard to a possible neurotic etiological 
factor, the regulation of proper hygiene, and the use of hydrotherapy 
and exercise, preferably in the open air, should be advocated. 
If these measures do not suffice, esophageal bougies may be used 
or the spastic cardiac ring may be dilated by means of dilators 
of the types suggested by Plummer and by Bassler. When there is 
a concomitant esophagitis, measures should be adopted toward 
allaying this before proceeding to, or simultaneous with, the treat- 
ment of the cardiospasm. Suitable measures are the lavaging of the 
esophagus with medicated solutions best determined and controlled 
by the character of the esophageal sediment If the esophageal 
erosion or ulceration has become secondarily invaded by bacteria 
one can use germicidal solutions, such as potassium permanganate, 
silver nitrate, argyrol, etc., until the bacteria have disappeared 
from the inflammatory desquamation, when blander solutions, 
such as boric acid or normal salt solution, can be substituted. The 
use of an autogenous vaccine prepared from eultures grown from the 
esophageal sediments will facilitate recovery from the severer 
types of esophagitis. If the esophagitis is sharply localized in the 
form of -ulcerations or erosions, healing medicaments may be directly 
applied by means of long applicators introduced through a small- 
bore esophagoscope or through a rubber tube just long enough 
to reach from the incisor teeth to the lower end of the esophagus. 
When the condition has progressed to the stage of esophageal 
dilatation and atony the use of intra-esophageal electricity is indi- 


'■ Lyon, Amer. Jour. Med. Sci., September, 1915, No. 3, ci. 402. 
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cated, preferably with tlic sinusoidal current or the faradic current 
by means of a suitable intragastric electrode. The negative pole 
should be attaclicd to tlie electrode within the esophagus and the 
positive pole to the external electrode in the form of a Jiand sjjomre, 
which is to be carried o\ er the transverse jiroccsscs from the seventh 
cervical to the third dorsal vertebnc and over the sternomastoid 
muscles, particularly the left, to stimulate the vagus. Before 
turning on the current the patient should drink a small glassful 
of water to .serve as a better conductor of electricity and to prevent 
burning by direct contact. Tiie duration of each treatment .should 
not exceed ten minutes, and should be given daily in scvcjre casvs 
until improvement is noted. In those cases showing progressive 
loss of weight due to inanition It is important to arrange tlie diet 
in the form of liquids, the total caloric value of which for twenty- 
four hours should be over 3000 calorie.s. Tliis can be accomplished 
by the liberal use of milk and cream, olive oil, butter, egg-nog, 
soft-boiled or raw eggs, and non-stimulating broths. 

In the very late cases that come under observation during the 
extreme stage of starvation weakness it is perhaps better to do a 
preliminary gastrostomj' and feed directly tlirough the stomach 
and try to build up tlie strengtli of tlic patient before proceeding 
to tlie other treatments. Apropos of operative procedure, Basslcr’' 
suggests tliat "in intractable cases the approacJi to the site and 
cause of the stricture had best be made by the safer abdominal 
■route ratlicr than tlirough the thorax, and that an operation 
wliicli has to do with the division of the crura, citJicr at their 
insertions or the bisection of two of tlie inner portions of both at 
the back of the gullet or some point in the e.sojihageal ojiening is 
worthy of consideration.” 

It is necessary to observe certain patients over a long period of 
time. Relapses from primary cardio.spasm, prf)pcrly treatcfl, arc 
comparatively uncommon, but relapses due to exacerbations in 
any residual esophagitis arc more frequent. Thi.s will be seen in 
an examination of Chart 11. 

Prognosis. Properly treated patients do well, excejit jK).-;sibiy 
tho.se instances of cardiospa.sm .secondary to an e.'ophagiti.s can^ed 
by the action of corrosive poi.son, which are mucli m(>rc diflif nil 
to heal and result in contractions due to scar tissue, which, though 
healed, may still prcdi.sposc to spasm. It was my i)rivilcgc to sec 
2 sudi cases in Berlin in Paul Cohnheim’.s clinic wliicli had been 
treated respectively for five and nine ycar.s. 

The following case is reportc'd because it illustrates how stub* 
bornlv certain cases may ]K‘r.s:ist when the causative factor is an 
esophagitis, how relapses are frequent ami are dm- to an cxactTba- 
tion in the esophagitis and that it is necessary that this should be 
allayed before the vicious circle of cardiospasm .mid csojdiagiti-. can 
be broken. 


*' IjOc. fil. 
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Case Report. — J., aged thirty-two years; occupation, piano 
stringer. Born in Russia. 

Chief Complaint. The patient first came under observation 
December 18,- 1912, with complaint of “stomach trouble,” epigastric 
pain, morning cough, copious expectoration, and loss of weight. 

Family History. Negative. 

Past Medical History. Always well and strong until three years 
ago, and the only illness he remembers was typhoid fever at the 
age of eighteen years. 

Social History. The patient came to America seven years ago, 
has been married five years, and has two children in good health. 
Does not use tobacco. Uses light wine occasionall3\ Denies 
venereal disease. 

Present Illness. Beginning about two years ago the patient 
noticed an uncomfortable feeling of fulness in the high epigastrium 
with a sense of weight and pressure occurring shortly after his meals, 
preceded by a slight stabbing pain referred to just above the xiphoid, 
which would occur irregularly and be associated with the first few 
mouthfuls of food taken, and would soon pass off to be replaced by 
a feeling of weight and heaviness. There was no nausea or vomiting 
but considerable belching, with partial relief and occasionally 
sour regurgitations. The patient has been steadily losing weight 
and strength during the past three years. Seven years ago he 
weighed 205 pounds, and today weighs 144 pounds (subsequently 
further loss of weight to 128 pounds), and the greater part of this 
has been lost during the past year.) Two or tliree months ago 
he began to be troubled with coughing, and would sometimes 
spit up a mouthful of very thick, ratlier foul-smelling sputum, 
which would seem to suddenly well up in the back of his throat. 
This had gradually become worse until now, particularly when 
lying down, and especially when getting out of bed in the morning, 
he has paroxysmal coughing, which ends with the spitting up of 
large quantities of thick, tenacious bad-smelling sputum. Of late 
he has been having night sweats. On some mornings he may 
spit up as much as a pint and a half of sputum. 

Physical Examination. Frail, anemic-looking adult male; looks 
tired out and ill; skin dry and cold. 

. Eyes negative; no pupillary alteration. Hair, nose, and mouth 
are negative. Teeth are in good condition. Gums and conjunctivae 
are pale. Glands negative, Breatli is slightly offensive. Neck 
negative. Chest: long, narrow thorax, with flaring lower ribs. 
Supraclavicular fossa increased in depth, but equally. Lungs: 
Tactile fremitus increased at right apex and extends to third rib. The 
percussion note is dull over this area and particularly at the right 
posterior apex, where expiration is prolonged, and occasionally 
accompanied by rales. Is'o sign of cavity formation. Heart is 
normal in size and position; second aortic sound slightly accentu- 
ated; no murmurs; muscular quality deficient. 
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Abdomen. Scars from furunculosis; soft; no distention; no 
rigidity; no masses; some tenderness to deep palpation one incJi 
below the xiphoid; enlarged area of gastric tjTnpany. Liver, 
spleen, kidneys, appendix, hernial orifices, genitalia are all negative. 
Deep reflexes sluggish. Pulse 84, ratlicr low volume and tension; 
regular in rate; no sclerosis of peripheral bloodvessels. Pesjiiratory 
rate 20. Temperature 99. Blood-pressure 110-80. 

Tcclimcal Examinations. A stomacl\-tube passed tliree hours 
after a breakfast of scrambled eggs, bread and tea, a cup of coffee, 
and one glass of water recovered 500 c.c., a dense, tenacious, sour- 
smelling mass, taking all night to filter to 85 c.c. of turbid filtrate, 
testing as follows: Free HCl, 20; combined ITCl, 25; total acidity 
50. Occult blood negative. 

In witlidrawing the stomacli-tubc a paroxysm of coughing was 
induced and was followed by the spitting up of about 200 c.c. of 
very foul-smelling, purulent-looking material, grayish-white in color 
and exceedingly tenacious. This material was negative for free 

nci. 

December 19, 1912. Full dinner last night at 10.30. Now 
eleven-hour fasting stomach. Stomach-tube shows marked retention 
of many meat fibers, potato remain.s, .spinach and prune skij)s. After 
lavaging the stomach, whicli required 3000 c.c. to clean, the stomach- 
tube was slowly uitlidrauTi seven inches, and almost immediately 
from tlie end of tlic tube came about 400 c.c. of foul-smelling, dense 
tenacious material so mucoid and cohcsi^■c as to form a perfect 
rope, corrc.sponding in size to the lumen of the .stomach-tube and 
wliicli coiled up snake-like in the conical glass receptacle. This 
material which is identical in appearance with the “sputum,” 
microscopically contains only food rc.sts, dc-squamated epithelial 
cells, many Icukocyte.s, and large numbers of bacteria, chiefly 
streptococci. It is slightly acid in reaction to litmus, but negative 
for free or combined IICl. This finding, of course, essentially 
limited the source of this material to the esophagus, hut did not 
difl'erentiatc esophageal diverticulitis, stricture, new growtii, or 
cardiospasm. Subsequently it was noticed that at times the .‘^toinach- 
tubc, No. 32 Frcncli, would pass easily and at other times witii 
considerable difliculty, meeting resistance at a ])oint about 40 cm. 
from tlie teeth. The patient was sent to the German Ilo.spitni, 
January 28, 1913, for further study and treatment and remained 
until June 13, 1913, under the service of Dr. Henry 1’. Page, to whom 
I am indebted for tlic })rivilcgc of studying and as^^isfing in the 
treatment of this patient. 

During the time the p.aticnt remained in tJie iiospital his puke- 
rate varied from 59 to 88. His respiratory-rate v.aried from IN l" 
2! and his temperature from 90" to 199'. 

'I'lie sjintiim wa'< examinefl eigiileen time> for tiiben-le banllt 

with negative results. 
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Blood counis showed a moderate secondary anemia with hemo- 
globin 77 per cent, on his lowest reading. There was a moderate 
leukocj^tosis reaching 15,850, with normal differential counts. 
Sputum inoculated into guinea-pigs, subcutaneously and intra- 
peritoneally, as well as into the liver, did not noticeably impair 



Fig. 1. — The plate from wliich this photograpli was made was unfortunately 
broken, and it docs not show tlie extent of the esopliageal dilatation, which readied 
up to the first rib. (Februarj^ 1913). 

the health of the animals whicli were macroscopically normal 
when killed and microscopic examination of tissues showed no 
evidence of tuberculosis or other infection. 

Roentgen-ray examination of lungs shows a very small area 
at the extreme apex of right lung in which tliere is marked increase 
in density. The remainder of both lungs is apparently negative. 
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Rocnigcn~Toy -plafe and flcuroscoptc {-xaminafum of stomach mntie 
by Dr. A. G. Miller, shows moderate i)cristaLsi.s; tlie stcanach 
is moderately dilated, the lower border being just l)ch>w tlic 



}j<;, the n'fovcry of I'-opbrtet'ril tntniM. Xotr tbr (‘xrMlfut 

«,v;vvr. r*.) 


umbilicus witJi the patient standing. O'lic bisrnutii j'lasMS .sluuly 
into the stiunach in a tliin but .steady stream, Imt the maj'irity 
(if it i.s retniiu-d in the esophagus mul reache.s a point level \Gth the 
fir.'t rilt, and the width of iJie esophagus measures frt>m I.S t*‘ 
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4.3 cm., at different levels, being narrowest at the point where the 
esophagus reaches the diaphragm and widest at a point 18 cm. 
(7 inches)" above the diaphragm (Fig. 1). {Cf. with radiographs 
made twenty-three months later, by Dr. Willis F. Manges, Fig. 2.) 
There is no evidence of diverticulitis or new grovdh within or 
without the esophagus. The Wassermann and Widal reactions were 
both negative. Esophagoscopy gave unsatisfactory results, nothing 
further being learned. The patient stood the operation well -without 
the use of anesthesia. Fractional analysis of gastric contents, 
shows delayed digestion, subacid gastritis and gastric atony. (See 
Chart I.) Stool examinations were negative. 



Chart I. — Fractional gastric analysis of Michael Jiirzen. The curve demon- 
strates delayed digestion, associated with subacid gastritis and moderate gastric 
atony. 


The study of esophageal sediments repeatedly showed evidence 
of esophagitis, with marked desquamation of esophageal epithelium, 
often fragments of epithelium containing from eight to twenty 
layers of stratified squamous epithelial cells. Many slides examined 
showed evidence of ulceration, with areas of necrotic debris with 
large numbers of pus cells; many streptococci and occasional red- 
blood corpuscles and all manner of food rests. (See Figs. 3 
and 4.) These sediment pictures continued during the first few 
months of treatment witli a gradual subsidence in the inflammatory 
elements, and at present (August, 1915) the esophageal sediments 
are negative except for occasional exfoliation of stratified epithelial 
cells. There is too no mieroscopic evidence of food rests tliat were 
such a constant finding during the early months of observation. 

The treatment practised in this case was as follows: (1) lavage 
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of the stomach with normal saline or various stomachics, such as 
quassia, condurango and gentian. After which the tube was 
withdrawn about seven inches, so that its tip rested in the cardiac 
portion of the esophagus and the esophageal residual contents were 
recovered either by simple expression or by being gently drawn off 
by a syringe. For several weeks the amount recovered each day 
varied between 200 and 500 c.c., and was very thick, tenacious, and , 
very foul-smelling. (See Chart II.) The esophagus was then lavaged. 



Chart II. — The curves illustrate the decrease in esophageal retention and the 
increase in body weight as the patient (M. J.) improved. 


at first using a solution of potassium permanganate in strength of 
1 to 16,000 and 1 to 12,000, until tlie putrefactive process was under 
control, and later with solutions of normal salt. During this process 
of lavaging the esophagus it was found that all of the lavaging 
fluid could be recovered from the esophagus without having to pass 
the tube into the stomach. This, I believe, to be pathognomonic 
of cardiospasm. After lavaging the esophagus, olive-tip bougies, 
well lubrieated, were i)assed by steady pressure througli the spastie 
cardia, retained in place for several seconds, and then passed 
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rapidly up and doMu from four to ten times. At first the tonicity 
of the siiasra was so great as to permit tlie passage of olive tips, 
onl.v 5 ram. in diameter, gradually increasing tlie size to tips 18 nun. 
in diameter, which can now be passed wathout effort. 

After tliis an intragastric electrode, properly protected b%- a 
perforated hard-rubber tip and a capillary rubber tube, was passed 
, into tlie esophagus, after the patient liad sivnllowed a glass of 
water, and the faradic current, and subsequently the sinusoidal 
current, was used for periods of from five to ten minutes at oacli 
treatment. The negative pole being witliin tlie esophagus and the 
positive pole being attached to a small sponge electrode, whicli was 
carried over the sternocleidomastoid muscle on either side to stimu- 
late the vagi and over tlie spinal cord between tlie seventh cervical 
and the third dorsal vertebral. The frequency of treatment was 
gauged by the amount of tlie esophageal retention and its cliaracter, 
and by the amount of esophagitis, wlncli was estimated by a 
study of tlie esophageal sediments made at frequent intervals. 
In tlie first few weeks tlie amount recovered each day i-aried 
between 200 and 500 c.c., and in charnetor was very foul-smelling, 
and consisted of macroscopic and microscopic food rests, often 
fermenting, and licld tenaciously together by quantities of thick- 
glairy mucus, in whicli was found microscopically various food rests 
and many pus cells; stratified squamous cpitlielial cells from tlie 
esopliagus, many bacteria, and an occasional red-blood cell. As 
improvement took place the amount of esophageal retention 
gradually lcs.sencd, and in six weeks had fallen below 150 c.c. vSix 
months later the retention had been reduced to 50 c.c., and gradually 
became less and less until two months ago (about twcnty-Uvo 
months after treatment was begun), it became impossible to 
demonstrate esophageal retention of either macroscopic or micro- 
scopic food rests. 

The (lief was arranged on a plan of liquid foods of various forms — 
milk, cream, broths, oatmeal gruel, barley-water, albumen-water, 
egg-nogs, and olive oil — and was given in small amounts and at 
hourly intervals, so that the total caloric value for twenty-four hours 
varied from .3000 to 3500 calorics. 

Under tin's plan the patient gained in weight IG pounds (from 
12S to 144) (luring a period of two mouths. Gradually his diet 
was incre.ased to soft and scinisolid foods, the latter being gauged 
by tlie type of food re.sts found in the c.sojihagcal .'^ediment. 
weight is'at jircsent Ifia jxumd.s whicli shows a net gain of 3,7 pounds. 
He is on full diet, has no syinjitoiiLS, and exprc.vc.-i himself as being 
in better bealtb than he can ever remember, and lias been back 
at his work for about two years. 
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POLYPOSIS OF THE COLON.* 

By Horace W. Soper, M.D., 

ST. LOUIS, Missouni. 


Comparatively few cases of multiple polyposis of the colon are 
reported in literature. In 1907 Doering^ collected 50 cases and 
reported 2 of his own, making a total of 52. In addition to Doering’s 
cases I have been able to collect 8 not heretofore compiled, namely: 

Case 1. Dr. P. Y. Tupper.^ Male, aged ten years. Simple 
adenomatous polyposis of the rectum and colon. Operation: 
colostomy; died twenty-eight days after. 

Case 2. Esser.^ Male, aged twenty-nine years. Rectum and 
colon full of adenomatous polypi. Operation: colostomy at ileo- 
cecal valve; recovery. 

Case 3. S. Oseki.® Female, aged thirty-one years. Polyposis 
of the colon and carcinoma of the rectum. 

Case 4. E. H. Terrell.® Multiple adenomata of the rectum; 
diagnosis by proctoscope and treated locally. 

Case 5. H. Lillienthal.'^ Female, aged twenty years. Polyposis 
of the entire colon; rectum free. Operation June 5, 1900. Re- 
section of the entire colon and ileosigmoidostomy; recovery. Patient 
presented to New York Academy of Medicine January 14, 1901. 

Case 6. Z. von Bokay.® Child, aged six years. Multiple 
benign adenoma of the colon. Died two hours after resection of the 
colon. 

Case 7. E. A. Babler and H. J. Niebruegge.® Female, aged 
nineteen years. Carcinomatous polyposis of the colon. Operation; 
appendicostomy; died nine days after the operation. 

Case 8. W. C. Carroll.*® Male, aged thirty-eight years. In- 
testinal polyposis. Operation: cecum, ascending colon, and half 
of the transverse colon removed for multiple adenoma; recovery. 

The following is a summary of the analysis of the grand total 
of 61 eases: 

1. The growths are most frequent in children; the ages, however, 
range from five years to sixty-two years. Twenty-six cases, or 
43 per cent., showed the presence of carcinoma. The most frequent 

* Read at tlie meeting of the American Gastro-enterological Association, Mav 10, 
1915. 

- Arch. f. Idin. Chir., Band Ix.\xiii, S. 194. 

= Paper read at St. Louis Surgical Club, March, 191.3. 

Deutsches Archiv. f. klin. Med., 1908, Band xciii, S. 535. 

Deutsche Zeitschrift f. Cliirurg., Leipzic, 1912, cxviii. No. 5, S. 403. 
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site was in the rectum, sigmoid, and splenic flexure. Adeiiocar- 
ciiioma was the type of growth in all the cancer cases. 

i. The small intestine is rarely involved; the ileum o tiine-s 
jejunum and duodenum 4 times. A tendency for the growths to 
occur in members of the same family has been ob.scrvcd, notably in 
the cases of Doering,” Cripps,'^ Paget,'’ Smith,” Bickersteth,'- *aiid 
Zahlman.''’' 

3. In 5 cases of benign adenoma, carcinomatous degeneration 
was observed in various polypi at different places in the colon. 
Tlie cases of Handford,'" Petrow,'" Forster,'’ Doering,’" Wiilf,” 
Hauser," and Bardenheucr.’’ 

4. Esscr’* did a colostomy at tbe ileocecal region. Patient tip 
and about in fairly good health a year later. C. Carroll.’’ in 
the Alayo Clinic, resected the rectum, ascending colon, and one- 
half of the transverse colon, with the recovery of the patient. 
Lindner’’ resected the rectum and descending colon, with recovery; 
the patient was in good health four years after operation. Lillien- 
thal” resected the entire colon, performing an ileo.siginoidostomy, 
with recover}'. 

The case which I present is therefore the second one on record 
in which the entire colon was successfully resected for pol} ])o.sis. 

C.\SE Report. jMalc, aged eight years. Came uTulcr observation 
October 14, 1912. He has had a diarrhea since itifancy. Two years 
ago blood appeared in the stool, followed by anal prolaj)sus. A 
polyp the size of a walnut was found on tlm first valve of Jloij.ston, 
removed by clamp and suture by Dr. Ellis Fischel. A second growth 
in the mucous membrane of the check, pea-size, was also removed. 
Both showed the same histological structure, namely, .‘dimple 
adenoma. The symptoms of prolapsus did not return, but blood 
persisted in the feces. December, 1912, two pedunculated polyin. 
hazelnut size, three inches from the anal margin, were removed 
through the sigmoidoscopic tube by the snare and chromic acid 
bead cauterization. In April, 1914, four growths, five indies from 
the anal margin, hazelnut size, were removed in the same manner. 
Occult blood persisted in the feces, and suspicion was arou.sed tliiit 
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all the colon might be involved. Abdominal section was determined 
upon. 

Operation, April 18, 1914, by Willard Bartlett, The entire colon 
was excised. An end-to-end anastomosis was made low in the 
sigmoid with a Murphy button. 

The boy made a rapid recovery. Subsequent sigmoidoscopic 
examinations showed no recurrence of the grou4hs. His Aveight 
prior to the operation was 41 pounds. One year later his weight 
was 51 pounds. The rectum and a portion of the sigmoid are 
markedly dilated. At the junction of the ileum with the sigmoid 
a sort of valve-like fold of mucosa can be seen. The Roentgen-ray 
examination confirms the sigmoidoscopic diagnosis of dilatation 
of the rectum and sigmoid. 



Fig. 1 . — Roentgenogram showing dilatation of rectum and sigmoid. 


The small intestine still contained bismuth in the terminal 
ileum seven and one-half hours after the ingestion of the bismuth 
meal. He was kept on a diet of soft foods. Raw fruits and vege- 
tables caused several severe attacks of colic, otherwise he has 
had no inconvenience. The feces are normally formed, one to two 
movements daily. 

The specimen contains eight grondlis, varying in size from a pea 
to a small walnut. (See Figs. 2 and 3.) 

Pathological Report. Benign adenoma. The special char- 
acteristic is the large amount of connective-tissue formation with 
cystic dilatation of the intestinal glands. (Dr. D. L. Harris.) 

The rectum and .sigmoid are involved in 95 per cent, of all cases 
of polyposis of the colon. Blood in the feces is the predominant 
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symptom and should lead to sigmoidoscopic examination, the only 
means by which an accurate diagnosis can be made. When limited 
to the rectum and sigmoid the polypi can be readily removed by 
means of the snare and cautery, provided they are not too numerous; 
however, the treatment to be advised is complete resection of the 
entire colon. 


MYXEDEMA AND THE NERVOUS SYSTEM. 

By Robert L. Pitfield, M.D., 

PHYSICIAN TO ST. TIMOTHY*S HOSPITAL AND TO GERMANTOWN HOSPITAL, 

PHILADELPHIA. 


Most functional nervous diseases, such as many psj’-choses and 
neurasthenias, are not idiopathic, but, like many other disease 
entities, such as anemia, are caused by infections or intoxications, 
patent or occult. Tuberculosis, auto-intoxications, or defective 
secretion or functioning of the polyglandular system are respon- 
sible for a large proportion of nervous diseases long considered 
organic. 

It is always wise to explore carefully for the cause of such ner- 
vous phenomena. Now that we know that latent tuberculosis 
plays such an important role, every lesion of the disease, no matter 
how dry, old, and fibrous it may be, or how long standing, always 
must be reckoned and appropriately dealt with. 

Just so every derangement of the thyroid funetion plays its part 
in a causative way. In every physical examination the size and 
consistency of the thyroid should be observed as regularly as the 
size and functional ability of the heart is noted. 

Most individuals with thyrotoxicosis exhibit constantly many of 
the stigmata of neurasthenia. Quite a distinct form of psychosis 
(Basedow psychosis) which may precede any objective signs of 
the disease, is described by Kraepelin, having hallucinations, mis- 
trust and groundless suspicion, dislikes and jealousies, with tremor 
of voice and hands. 

In athyrosis, , quite as often, mental disease of various grades 
depend upon defective thyroid function. In every case there is 
nerve weakness, trifling or severe. 

Melancliolia is the form commonly seen, but acute or chronic 
manias or dementia may have at least as a large etiological factor, 
athyrosis. 

Perhaps of little moment, but deserving of thought, in adults 
at least, the skin and appendages, the nervous system, the end- 
organs of speeial sense, pituitary and the nervous and chromaffin 
elements of the adrenal glands, all developed from the eetoderm, 
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are most influenced by this condition of athyrosis. Any ncaknc.-i- 
of the skeletal muscle and myoairdial insufficiency are probably 
due to lack of tone depending upon nerve weakness. The exhibi- 
tion of thyroid extract, the most protean of all jncdicjiments, 
acts in curious and diverse ways. It increases protein mctal)oli.sin, 
and oxidization tends to facilitate the mobilization of sugars; 
if fed to tadpole.s it induces the i)remature change into frogs, 
while thjTnus e.xtract, on the contrary, incrca.sc.s the size witlioiit 
influeneing morphology. 

It seems to be the potent link which binds through the medium 
of lateral chains, foodstufi's to starving cells, with “Water, water 
evervAvliere nor any drop to drink.” 

Without it nutritive processes cannofdefinitely end u])on tissues, 
such as nerve cells, designed to receive such benefactions, but are 
stored up in fatty and m\'xomatous masses in the skin. As is well 
known, overdoses produce all the phenomena of Graves’s disease. 

Generally in the obese it causes a reduction of fat. In a case 
of incomplete athyrosis. previously rei)ortcd, it tran.sfonned the 
nutrition of a thin, nervous, almost cachectic young woman by 
stirring up her metabolism, into a ruddy, phnnp, hcaltliy woman. 
In another case the libidio scxualis instead of being increased wivs 
oblated, and remained so after the thyroid extract was stoppcfl. 

According to Ewald, notwithstanding the wonderful therai)eutic 
result obtained with thyroid extract in my.xedema, even if given 
up to the limit of tolerance, something yet seems to be needed to 
'bring back absolute mental acuity and well-being in the.se cases. 

In no recovered ca.se of this disease liave I ever .seen any n)arked 
mental vigor distinguish the individual. 

The manifestations of atb.vrosis are as i)rotcan as in the action 
of the extract. It is always accompanied by anemia, nervous 
depression, and weakness. I'lie fatigability of the imlividual is 
grcsatly incrcascfl and other neurasthenic sym})toin.s HUf>er\ ene. 

If the mind is strong, with no ancestral psycopathic tendeneics, 
the brunt of the disease i.s not si)ent upon the brain but upon the 
other organ.s. The anemia m.ay be more marked than the nervote. 
atonia, or the disturbances of the .sc.xual organs in woman may 


meet the deficiency more than nJiy other parts. 

In neurology and gynccfdogy chiefly, athyro.sis play.s tlie greate.'t 
role; hut every .^jmeialty lia.s to deal witli it just as it has to deal 
with the otiier great jiroteaji (li^eases, hy.steria, syphilis, am! 
tuberculosis. 


,‘'e\'erc ciisc.s may re.ieinbie pernicious anemia in many 
tieulars; even to the bltHwl picture, the astlieni.'i is marke<l 
uneriiia profound, fardiac de<f)mpei)‘>atif>!i ami gly.-o-tiria 
well as the inentai and nervous symptottis above iiote<l, iii.i; 
imliiet-i} throiigb atliyro-is. lAtreme e:i‘-e.> are etytiunoub- 
taken ami treated for drojj.deal iiejdiritis. 



. a -' 
V b«- 

mb- 



PITFIELD: MYXEDEjMA and the nervous system 


411 


In almost all adult cases the following well-known factors arc to 
be found in their histories. Women who have borne children'seem 
to be affected more than any other class of patients; women who 
arc about the climacteric too are affected more than younger or 
older Avomen. In many cases, as in exophthalmic goitre, a history 
of severe infectious process earlier in life, with a probable inflamma- 
tion of the thyroid gland, is^noted. Many have had scarlet fever 
severely; hereditary syphilis as an etiological cause was noted in 
several of my cases. 

The best results in treatment are obtained in Avomen under forty- 
five years, after fifty years the results are not as good. The fol- 
loAving case, an old abscess of the thyroid body AAath a resulting 
puckered cicatrix, probably had destroyed enough of the parenchyma 
of the gland to diminish the functional requirements and cause 
myxedema in a single AAmman, aged forty-four years. 

Case I. — ^Miss L., aged forty-four years; incomplete myxedema. 
Since childhood her sister, an intelligent nurse, said she had been 
peculiar and hard to understand. When about eight years old, 
she suffered from a severe attack of scarlet fever and diphtheria, 
and all her ill health dated from this period. Other than this 
infection there AA^as nothing in her history of etiological moment. 

In entering the room I AA^as impressed AAuth this woman’s AAdiite, 
immobile, AAmoden countenance. The cornea of the AAdiite eye AA^as 
the seat of a large scar, and a glance at her throat revealed a deep 
puckered cicatrix at the site of the thyroid isthmus. An abscess 
had formed there during scarlet feA^er and had been opened. She 
was very deaf. The various stigmata noted at first glance, i. e., 
the scars and the deafness, all resulted from scarlet fever above 
noted. 

She was a woman of aA’^erage height and AA^eight, rather sloAV and 
deliberate in her moA'^ements, A\dth a high-pitched Amice common 
to deaf people. 

Her physical condition was that of an anemic AAmman past the 
climactrie. Her heart Avas weak but the lungs Avere normal. 
Digestion AA^as good. Menstruation, alAA^ays regular, began at 
fourteen years, and had ceased at forty-tAVO yeai’s, AAuth hemorrhages 
at the end. Her blood-pressure AA'^as 130 ; pulse sIoaa'^ and AAmak. 
There had been some slight dyspnea, and some edema of the legs 
arid feet. The left kidney AA-as ptosed and painful; pehde organs 
Avere normal, apparently. Her urine AA’as negatiA-e. Blood pieture: 
red eells, 4 , 000 , 000 ; hemoglobin, 78 per cent.; polymorphonuclear 
cells, 62 per cent. ; lymphocytes, 36 per cent. ; eosinophiles, 2 per cent. 

The chief disabilities AAmre nerA'ousness; her station aa^s good; 
the major reflexes AA'cre sluggish. Pupils unequal, due to corneal 
scar, but responded to light. There AA^as some motor AA'eakness of 
the legs manifested by early fatigue on standing and giving A\'ay of 
the knees on descending stairs. This is the eommonest nervous 
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s\mptom in the ni\-xcf]ematoiis. Occipital licaclaclie ’a'liieh '.Viis 
worse on moving lier head, also aftcctctl her at times. 

Her mind exhibited abnormal pecnliaritic.s, but halhuanntions 
were absent. She was much depressed, and .=;at all alone in her 
home away from her sister and mother. She was jealous of her 
sisters, and said she believed she was an adopted and not the 
natural child of her mother. This fixed idea she reiterated again 
and again to her family, hlemorx’ was as good as ever. She felt 
die cold greatly even in warm weather. She sneezed repeatedly 
in the sunlight; there was a constant roaring tinnitus auriiun. 

Her face was my.\cdcmatous; the outer half of her eyebrows 
were thin; her liands were ratlicr clumsy in movements, but deli- 
cately formed. Her liair was thin and came out freely; the rc.st of 
her skin was normal, save some slight edema of her ankles. 

With much difficulty she was persuaded to take thyroid e.vtract. 
She was told she could not very well get along without it, and 
having once taken it would procure it herself to relieve dcprc.ssion 
and other disabilities. More than two grains per diem caused 
much aching, but on this amount, which she has taken for six 
months, her depression has disappeared. Her ways arc more 
normal and she is in every way tractable and not despondent. 
Into her countenance liave come lines of c.\'prc.s.sion liithcrto 
obscured by the pad of myxedema. Siie hcr.scif now procures her 
medicine and depends upon it to keep dispelled the gloom which 
had so grievously beset her. Her myxedema depended upon a 
thjToiditis in childhood. 

Case II. — Bfrs. von L. is the case of a woman verging near to 
a definite psychosis, with mental dcjwcssion of a kind tliat made 
Iicr life and that of her family miserable. She was in her late 
thirties, married, and the mother of one child. Weighed r2'? 
pounds, and was five feet, .«ix inclie.s in liciglit. I’^or five year.-; .she 
wa.s afflicted with occipital headaches, great weakness, and very 
marked anemia, thougiit to <lcpcnd ui)on uterine hemorrli.'igi's. 
wliich have been most olxstinatc. 

As a child she was healthy and well. Had typhoid fever !it 
seventeen, hut no other severe infection, llegan to menstruate at 
twelve, wliich was always regular and jirofusc. .‘she was marrirtl 
at twenty-one; child horn in one year after, which wa.s premature 
by two weeks, and was thin and dclic;tte. Has had inan.v indiKvd 
;d)ort ions since. 

Five yenrs ago her liealth markedly failefl. Hlie hcc.ame nervou-^. 
A floating kidney was di.-covered and a rest euro niidi’rtal.' n. 
without benefit- Her hemorrhages i»ccame jirofuse, and .die 
curetted arul kept in btsl imavailingly. .‘'’bo felt the eo!d liitterly: 
even in .summer .“he. wa.s chilly .’tnd unromfort.'ibli*. .‘“he w.r; gi a- 
■allv confined to tlu' hon“e, crlf<] a great dcab and va- j.-n-a?!,'' 
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Physical examination showed a plump woman with white, satinj^ 
skin. Her face was that of a sad female given to weeping. Dark, 
purplish circles were under her eyes. Beyond this her face was 
expressionless and wooden, with blunt lines. Her hair was thin and 
patches of baldness were seen. Axillary hair absent. Pubic hair 
very scanty. There were no pads of myxedematous tissues any- 
where on her body except her face. Her skin was thin, beauti- 
fully smooth. There was no scaling. 

There was no swelling of the thyroid body. It could not be felt. 
Her throat was edematous and voice coarse and harsh. Speech 
slow, with a tendencj'’ to scanning. Her sight was good for near 
vision, but far vision was poor. Hearing subnormal, with constant 
tinnitus in both ears; more .marked in a deaf ear. Teeth poor. 
There was pyorrhea. Lungs were normal; liver and spleen not 
enlarged. Right kidney palpable. There was tenderness over 
the appendix and epigastrium. She was always obstinately con- 
stipated. 

Her heart was dilated to the left. Sounds weak; no murmur or 
thrill noted. Pulse slow and weak. Legs slightly edematous, and 
she suffered from substernal oppression on exertion. 

Blood-pressure, 108 systolic. Examination of the nervous and 
muscular systems showed nothing abnormal save great wealmess, 
much headache, and depression. She was exacting and unduly 
suspicious. If people on passing her house at night were heard 
conversing or laughing she was sure they were talking about her, 
and she was most unhappy. Any whispering or conversation in 
a low tone, so that she did not hear, also affected her in the same 
wa 5 ^ She was unduly suspicious of her husband, and any waiter 
or servant in a hotel or house was narrowly watched and undeser- 
vedly accused of thieving. She was conscious that these ideas were 
abnormal, but was so depressed that in spite of her efforts she 
could not dispel them. She never felt well enough to say “good- 
morning,” although she slept overmuch, and could fall asleep at 
any time during the day. 

Blood examination: red cells, 2,200,000; white cells, 5000; 
hemoglobin, 52. 

Anisocytosis extreme. Marked stippling of red cells and other 
signs of basophilic degeneration. Degenerated red cells are of sig- 
nificance, in this case probably meaning anemia from other causes 
than hemorrhages. Uterus and appendages normal in size and 
position; some endometritis. 

Her knees gave way under her, and her gait was described as 
that of a “twitching hop.” She could not walk far without exhaus- 
tion.. 

Under thyroid extract, ten grains a day, she gradually became 
brighter and her depression and headache very much less; is able 
to walk more and is not suspicious, and is tractable and agreeable; 
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infleed, is well. At first she suffered from marked decompensatiuii 
of the heart on taking thyroid extract, but this finally yielded to 
rest, Nauheim baths, and digitalis. 

Tile atrophic form of m\-xcdcma is well illustrated in the follow- 
ing remarkable case, which was so extreme as to resemble the 
throes of the last stages of })ernicious anemia. 

Case III. — ^j\Irs. P. II., Irish nativity, aged forty-one years, 
was seen with Dr. Walter H. Andrus. When first treated by licr 
physician she was a withered, bedridden liag, resembling an aged, 
decrejiid woman too weak to leave her bed. 

Her family history was entirely negative, with no thyropathie 
tendencies. Her personal history was the usual tyiiieal one of 
myxedema in woman, in that .she was in the fourth dcciide when 
the disease began, the mother of four children, born in raj)id sne- 
cc.ssion. She also liatl labored hard and worried very much. 

In childhood she had suffered from measles and scarlet fever. 
In the history of many cases it will be noted that almost invarial)ly 
the subject .suffered from scarlet fever in childhoofl. Her menses 
appcarcfl first at fifteen year-s, and were regular and not jiainful 
for yeans. When .she married, at twenty-.se\ en, she u’as a lieahhy, 
active-minded woman of 147 j)ounds. When thirty-five, after 
four children had been born, a series of illne.sses began to saj) her 
strength, and uterine hemorrhages appeared. Her ambition failed, 
she became weak aiul languid, and gave uj) housekeejiing. Occipital 
headaches now ajijieared, and for eight yeans she did not n'lneiu- 
ber a day when she wa.s free from them. Her eyelids became 
swollen at this time, and her face mi arising in the morning pre- 
sented such a grote.sipie a])])earauec that she was ashameil to go 
to the door. Coarsene.ss of the .skin and features gradually increased; 
clumsiness in movements, lioar.<ene.';s in \-oice, slowness in speech 
were evident to all. Her licadachc.s were .so severe on rotating her 


head that .she was forced to turn her whole iiody. Her gait hecame 
wadilh'ng, and she surely fell if she stumliled. If during the d.'iy 
.she was unoeeupied for ten inimites she would fall asleep in tin; 
chair, with her body droiiping forwanl to her knees. .At times 
when on her knees to seruh she was too weak to rise, and her head 
would sink to the floor. Her skin heeaine dry and scaly, and her 


liair fell out abumlaiitly. .She could not niuunt a street car without 
aid. She was dyspneic on t he .slighte.st exertion, I ler teeth decayed, 
broke off, and fell out. At thirty-nine years she took to iier be<l 
permanently for her final illue.ss, she suppo'-t.s!, suffering from 
extreme weakness, aggravated i)y iiemorrlinge.s. Her head had t>i 
l)t> .snp|)orted while she drank and ate. Her vidon liee;ime dim; 
she conid not di-tiiigiiish olijects aero-.-, the street. 

Wlieii seen in I'.KK* sin* wa.-, iMaifa-t. ami on this fairly warm Apn! 
(lav she was covered with tnany blankets and eornfortablo, and 
was shivering with the cold. Her weigiit in the nine years of her 
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illness bad declined from 147 to 118 pounds. Pier face presented 
masses of solid edema, translucent in parts; eyelids looked like 
blisters, and bad to be lifted up by tbe fingers in order that sbc 
might see. 

Tbe effort to lift up ber eyelids caused deep transverse furrows 
to appear in ber forebead. Her countenance was a “mask of 
sorrowful fatigue and immobility” (Ord). 

Her nostrils were broad and swollen and her lips thickened; tbe 
lower one was tremendously increased in size. Over the malar 
eminences was the characteristic hectic-like flush. Tbe rest of her 
countenance was of a chalk-like pallor. Her old friends under this 
disguise of disease did not know ber. 

Pier neck was thin and the thyroid could not be seen or palpated. 
The rings of her trachea could be seen where the isthmus should 
have been. There were no supraclavicular pads of flesh; her neck 
vessels pulsated visibly; her head dropped so that her chin touched 
her chest. Her hands were broad, clumsj^ and spade-like. Fin- 
gers swollen and verj'^ stiff, and could be moved with difficulty. 
Her legs were the seat of a true as well as a solid edema from weak- 
ness of her heart. Hands and feet were always cold and often 
purple. 

A large pad of myxedematous tissue covered and enlarged her 
abdomen, so that her friends supposed her enceinte. Over the 
middle of the right leg there was also a large pad. 

The outer half of her eyebrows was most characteristically devoid 
of hair, as was the axillary and pubic region. Toe and finger nails 
were markedly incurved. For years there had been an incontinence 
of saliva, and every morning a wet spot saturated her pillow. 
Gums soft and spongy; soft palate edematous and hung down to 
the base of her tongue. Hoarse croaking of voice characterized her 
speech, which was scanning in character. Frequently she had to 
stop in the middle of her sentence to clear her throat. In the 
open air tears constantly coursed down her cheeks. 

Her nervous system was depressed. All voluntary movements 
were retarded; her apprehension was slow; a marked interval 
elapsed before she could cerebrate sufficiently to answer the simplest 
question. 

She could sit for hours absolutely still in the same position, as 
if in a trance, oblivious of her surroundings. For recent events 
her memory was greatly impaired. Indeed, she could hardl.y carry 
a sentence through to completion for sheer lack of ability to remem- 
ber what she had begun to say. Sleep was heavy and stuporous, 
distm-bed by bad dreams and night terrors; she mostly was placid, 
but at times displayed irritability, and was cranky and exceedingly 
disagreeable. Hallucinations of sight were frequent; she saw 
animals and people "flashing about the room.” Tinnitus was so 
persistent and annoying that when addressed she would put her 
fingers in her ears to stop the roaring. 
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Her sense of smell was so deranged that the odor of a dead rat 
constantly annoyed her, anti slje insisted many times that her 
family search for a dead rodent when none was ijrosent existotl. 
She declarcfl good fresh food was triinted, and with a l)ad taste, 
and would not cat it at times. 

Constant chilliness and feeling of cold had been present for eight 
years. She felt as if cold water was being poured donm her spine. 
When seen about the middle of April, a warm day, not requiring 
an overcoat, she was in bed with two woolen undershirts, a night- 
govm, a shawl about the shoulders; about her was a blanket, and 
over her four layers of blankets, a spread, and a down quilt; added 
to this her bodily heat had to be augmented by liot-water bottles. 

A constant occipital headache she declared was the whole trouble, 
and felt as if a great weight constantly tugged at her and bore her 
down. When sitting at the table her head was so oppresserl by 
the painful sense of weight that it was bowed to the table. 

Paresthesias affected her hands and feet and rendered her fingers 
clumsy and useless; she could not thread a needle for the past 
six years because of the delayed sensation, easily demonstrated- 
Shc waddled when she walked (hippopotamus gait) ; for four yeans 
she could not dress herself; she could not recognize a button !)y 
touch. Her reflexes were delayed, but otherwise normal. 

Her vision was misty, probably from vitreous clouding. 

'remperature, 97° to 97f\°; pulse, SO, small and weak; no 
arteriosclerosis; blood-pressure under 100 systolic; cardiac duhiess 
extended to right sternal line apex fourth interspace nipple line to 
the left. There was a double murmur at the mitral orific-e; slightly 
accentuated, pulmonary second sound. 

Blood examination: Hemoglobin, 25 per cent.; red cells, 2,050- 
000; white cells, 3-100; polymorphonuclcars, 40 jjcr cent.; small, 
lymphocytes, 40.8; large, lymphocytes, 17; basophile.s, 1.5; eosino- 
philcs, 0.7; no nucleated red cells, but many degenerated cells. 

.Sexual desire lost and intercourse was rlisgusting. ^fenses always 
late and profuse. 

Urine 1X)0 c.c. in twenty-'four hours; specific gravity, 1010; 
trace of albumin; no sugfir; few cylindroids. 

Five flays after giving her 2 grains tli\Toid extract, t.i.fl.. iron, 
arscjiic anrl digitalis, her headaches dbap]>cared for the first time 
in nine years; quilts and half of the blankets were removed, and 
she felt v.Tinn and t-ilked more nipidiy. At the end of the week 
licr tcmperiitiirc was 99°, pulse 100 to 110, and her hands began 
to ])er.'pire. 

Patient lunv was quick to uiwlcrstand, and her voie-e was nmre 
jiomial; tiie toiivs were not .so harsh; no swelling about the eyee, no 
furrows in the forelie.ad; face was thinner ami edema gone; imtnnd 
expresstoir returned; she could thread a neeflle; bow, I-: im.n- 
n'gfd.'tr. 
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Pulse rose in ten days to 120, temperature 99f°- Hands peeling; 
she could move about. Urine, 1500 c.c. Never slept in the day- 
time; headaches now gone and felt as if in a dream. No tinnitus; 
could call downstairs; hearing acute. Itching of skin came on and 
thyroid diminished. In three weeks patient got out of bed and 
dressed herself unassisted. 

Her thirteen-year-old daughter said that she “never remembered 
her mother walking and talking like other folks before.” After 
four weeks of treatment with thyroid extract she walked out and 
was so changed in her appearance that the neighbors did not know 
her. She speedily resumed her duties in her home as housewife. 

After five years she has remained well, under the constant influence 
of thyroid extract, which has been cruelly denied her through 
the default of her own gland. 

It was as if she had hibernated for eight years and had been 
incased in some mummifying substance that had benumbed her 
mind like that of an animal asleep all winter, and had transformed 
her features into a grotesque mask, and had shiveled her limbs into 
mere racks whereon to hang her clothes. To add insult to injury, 
her disease had delicately rouged her prematurely withered cheeks 
with the bloom of youth. One little vial of a magic medicine such 
as one reads of in fairy books had transformed the clirysalis into 
the butterfly and had restored a wife and mother to her family 
and friends. 

Case IV. — Mrs. G., aged forty-six years, had been ill for years 
with a multitude of ills culminating in a mild psychosis. This 
was severe enough to convince three physicians as well as her 
family that she should be committed to an insane asylum, but 
this was not done from lack of funds. 

She had a family history of psycopathic tendencies. Her mother 
was somewhat deranged after the menopause and died at seventy- 
four years. 

The chief etiological factors in the production of athyrosis were 
scarlatina in childhood and the birth of eleven children in rapid 
succession. She had two abortions also. She was prone to much 
worrying, and labored hard to care for her large family. 

Menses began at sixteen, and were uneventful until after forty, 
wlien uterine hemorrhages exliausted her, often lasting ten days, 
and causing her to keep to her bed. Twice her uterus was curetted 
to cure this condition, but unavailingly. 

She was anemic from hemorrhages and dyspneic on even slight 
exertion. Her heart was atonic and dilated ; her legs were dropsical. 

She was a large woman with a waddling gait; weak muscles, 
which kept her confined to home. 

Her nervous system was weak and her reflexes sluggish. 

Her mental condition was abnormal in that she was melandiolic 
and depressed; she Avas unreasonable and incoherent on question- 



41S 


riTFIELl): MVXEDEMA .VND THE XEUVOUS SYSTEM 


ing; her mind M-andered from the subject of conversation, with 
no power of concentration at all. She was exceedingly voluble 
and did not finish her sentences; in fact, could not round out a 
complete sentence at times. She was given to crying, and would 
weep for days for no cause. She liad the usual occipital headache 
and subnormal temperature. 

Pads of myxedematous tissue covered her abdomen and che.st. 
Her face was wooden-like and expressionless. 

Tlie abdomen was .so large that she resembled a woman late in 
pregnancy. Her neck was short, wrinkled, and bull-like. 

For five years, even on tlie hottest days, she had not perspired; 
lier liands and feet scaled and dandrull’ was in her hair. 

Her skin had been wrinkled and yellow for ten years, and lier 
finger nails brittle. Saliva drooled from her moutli ancl wot her 
pillow at night. Her lips were swollen and livid; her teeth Avere 
decayed and the gums bled easily. 

For years she was too dispirited and Aveak to get up for breakfast. 
She Avas dyspeptic and obstinately constijiated. Her knees gave 
Avay under her and she constantly sought a chair to sit upon. 

Here is a large, bloated Avoman at the mcnojnuise, afllietcd Avith 
melancholy and other stigmata of an ill mind, j)oor in body as 
Avell as in spirit, Avith a decomj)ensated, atonic heart, having hem- 
orrhages and the attendant anemia, ugly to look upon, a care and 
bother to her family, grote.sque, feeble — a mere hulk. She felt that 
.she Avould surely die, and no doubt AA'anted to. 

Hardly anyAvlicre in medicine arc tlicre any such divcE-je .symp- 
toms or grou])S of symptoms found all dependent upon 0)ie causa- 
tion factor as in athyrosis. Where, for instance, save in syphilis, 
do Ave find such Avidely diverse comjiouents of a symptom comjilex 
as a diseased brain and heart coupled Avith uterine hemorrhages 
and skin lesions? All such apparently irrelevant symptoms are 
eo-related through the medium of tliyroid deficiency. 

Hertoghc says that the maintcuaiice of the healthy growth of 
every eel! in the body needs the active function of the tliyroid gland. 

Tins Avoinan recovered entirely from lier mental depression, 
heinorrhage.s, Aveak heart, grote.srpie ajipearanecs, and nneiniu 
through the ingestion of thyroid extract, suppleineiileil Avith iron 
;md arsenic. She, after five years, is now a useful memher of h'T 
family circle, ami is avcII. 

C.A.si: '\*. — Catherine (b, aged fifty-three years, m.'irried, mother 
of four children, all since dead, Avns ailmitted to the Avjirds of tiie 
GennaniOAvn nos]u’faI .sutfering from ncr\-ous depre.dori and 
Aveakness. She avjis four feet eleven inches in lieight, and Aveighed 
2dit pounds. She .suircred from dyspnea and ileprcs'-ion of siurits 
and hody, and Avas confined to lier bed for some time. 

She ctitild give no account of her fiarents. .and her j'ersMunl 
hi-tory Avas meager and unimportant, save that she had ab^ay. 
bt-eti hejdthy uriftl of late ye/ir^. 
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She never had had scarlet fever or syphilis; at the menopause 
she suffered from profuse hemorrhages. 

\ Her intelligence was of a low order. A square^ wooden counte- 
nance, wrinkled forehead, sparse hair, rough skin, spade-like 
deformity of the hands, bulky of frame, mental hebetude, and 
depression rendered the diagnosis fairly easy, but it was complicated 
by a true arterial and cardiac sclerosis. On admission her blood- 
pressure was 190 systolic and 100 diastolic. Her heart was slightly 



Fig. 1. — ^Before taking thyroid extract. Average temperature for throe weeks, 97° F. 


dilated and her legs edematous. Her pulse was 56 and regular, 
her respirations for days were over 35, and she could speak with 
difficulty because of this. Casts and albumin were found in the 
urine; there was polyuria. For five months during her stay in 
the hospital her temperature was subnormal almost all of the 
time. Her mind was slow, her memory exceedingly poor, and she 
could make no new mental associations. Tremor was marked 
in her hands, and she could not thread a needle or even feed herself 
at times. Her station and locomotion were good save when she 
walked it was with the typical hippopotamus gait. Her knees 



Fig. 2. — After taking thyroid extract, 97.8° F. Average three weeks’ temperature, 

showing increase of 0.8° F. 

at times gave way under her and she suffered much from headache. 
All deep reflexes Averc prompt and normal, sensation Avas delayetl, 
at times a lateral nystagmus AA’as .seen. Her skin aa’us har.sh, dry, 
hair thin, bags of myxedematous tissue covered her upper eyelids. 

In July she sat in bed to keep AA’arm, coA'cred AA’ith three or four 
blankets, complaining that she felt cold. She spoke of a bad taste 
in her mouth and of tinnitus aurium. While she Avas very large 
no distinct pads of myxedema aa'ci'c seen saA'e OA*er her eyes. Her 
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cyebro^vs were tliin; slie wept a great deal, and was manifcstiv 
unhappy. 

Owing to the administration of too mncli thyroid extract lier 
heart became more dilated, she became more dy.spneic and droj)si- 
cal, and for a while her auricles went into fibrillation. This decom- 
pensation of the heart is often noted in many mj-xedematous casc.s 
in the beginning of thyroid medication. For a long time thyroifi 
extract was given without any benefit, even harm, ami finally it was 
stopped and iodides given freely. 

No appreciable improvement had been noted in her condition 
for eight weeks under thyroid treatment, but there was markcii 
improvement under the iodides. A motor aphasia api)cared which 
further depressed her sinrits. A new brand of thyroid was secured, 
and under a daily do.sage of 3 grains lier depression disappeared: 
her heart became stronger and assumed its normal size and rhythm. 
She began to perspire and to feel warm, and discarded her blanket.'^ 
and walked around the ward with a cheerful mien and di.sjjo.sition. 
She can thread a needle and also feed herself. She still is somewhat 
dyspneic, weighs 191 pounds, and is myxedematous. Her tinnitus 
is gone and her aphasia is much better, but is still manifested by 
hesitancy in speech when she is anxious to talk and excited. Tlic 
aphasia was probabl^y caused by some arterial dcgenerati\-c prcice.«s 
incidental to her years; it might never have apj^cared if her brain 
had not already been predisposed by her atiiyrosi.s. 

In every branch of medicine do we meet with manifestations of 
athyrosis even in those not mj’xedematous, and every man, ])ar- 
ticularly specialists in the various branches of medicine, .should he 
alive to this condition. 

Not only do neurologists meet with it, but obstctrician.s and 
gynecologists have to deal with menorrhagias that arc not cured 
i)y curetments, repeated abortions, sterility, flciayed involution of 
the uterus toxemias of pregnancy and amenorrhea; but surgeons 
see bones tiiat will not unite in those with athyrosis. 

Mysteriou.s anemias, weak hearts, neuralgias, Ju'adaches, glyco- 
surias, prccardial pain and distress, nocturnal bed-wetting in 
children puzzle iuterni.st.s, and unlc.ss the true cause is known, 


bafllcs them. 

.‘some ca.scs of p.«oriasis ami eczema, milk-crust in children, 
alopecia, and j)Soria.sis seen by dermatologists ami are uuamcn:!h!(; 
to treatment unless thyroid extract is employcfl. 

.And the .s,'ime is true in laryngology; laryngiti.-, ;iphnnia, tin- 
nitus atirinm, even deafness, Kn.stachian stiifling, and infractabic' 
catarrhs clcixmd upon athyrosis. Ulopharifis in the aged c.-O! he 
cured with thyroid extract. . • i 

.\'ot onlv nmst extract <>( thynml he \is<-d, but inui. ar.-eon- and 
diiritalis combined with rest, niassjige and Xanlnim hatli- mud 
in many cases be cmploycii in ortier U) im rcit'e the nmperace «! 
the currents of life in individuals tints afi!icte<l. 



la-Pilvm: treatment of pulmonary tuberculosis 421 

A convenient laboratory method for the determination of the 
' thyroid content of the blood, just as hemoglobin is estimated, is 
heeded very much in medicine. 

\ To Dr. Walter H. Andrusj of Germantown, Philadelphia, the 
writer is indebted for notes of two cases and for the privilege of 
seeing one of them. To Dr, Harry Harvey also the writer owes 
his indebtedness for notes, etc., in one case seen with him. 


FIVE YEARS’ EXPERIENCE IN THE TREATMENT OF PULMONARY 
TUBERCULOSIS BY AN ARTIFICIAL PNEUMOTHORAX.^ 

By ]\4ary E. Lapham, M.D., 

HIGHLANDS CAMP SANATORIUM, HIGHLANDS, N. C. 

In 1909 the Plighlands Camp Sanatorium began the treatment 
of pulmonary tuberculosis by an artificial pneumothorax according 
to the principles established by Forlanini, the author and perfector 
of the method. 

The most important points for us have been the determination 
of the effeet of the method upon the eontralateral lesions and the 
decision as to whether these lesions indicate or contra-indicate the 
method; the pros and cons of delay; the quantity and frequency 
of the fillings; the amount of pressure; how best to break up adhe- 
sions, stop hemorrhages, prevent and treat pleural effusions. 

In determining whetlier the contralateral lesions permit or 
forbid an artifieial pneumothorax, we have to consider whether the 
eondition of the patient is serious enough to warrant the attempt 
as an ultimum refugmvi; the extent and the nature of the lesions; 
the probable effect of suppressing the absorption of toxins; the 
probable effect of increased intrathoraeic pressure upon the better 
lung and interferenee witli its circulation. 

We have had two cases come to us as a last resort, perfeetly 
aware that failure and death were far more probable than recovery; 
both li^'^ed for more than two years, possibly because the absorption 
of toxins from the bad lung was suppressed. Another case Avith 
superficial, fine, wet rales all over tlie better lung in front from the 
second to tlie sixtli rib; Avith absence of first sound of the heart and 
no palpatory apex beat; soft, irregular pulse and decided tendency 
to intermission; Avith the upper lobe of the bad, right lung almost 
entirely excavated, and tlie rest of the lung full of degenerating 
foci, offered little liope of recoA^ery from an illness of more tlian tAvo 
years in bed. There AA’as marked cachexia, total loss of appetite, 
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pcrioflical attacks of temperature of 101° F. Tfie rinht lung an<l 
ca\'ity was compressed without any difficiilty; the rales in tire left 
lung disappeared and the heart action improved. The patient is 
out of bed, comes up cpiite a hill for his fillings, and promises a 
recovery. 

Anotlier case of extensive rales in tlie better left lung with similar 
cardiac conditions was regarded as hopeless. Again, the eompres- 
sion of the eavities in tlie bad lung was followed by the disai)pearanf.‘e 
of rales in the otlier and by improved heart action. This patient is 
earning his living. Neither tlie physical signs nor the Roentgen-ray 
encouraged us to hope for results in tlicse four cases, and it was only 
as a last chance that tliey were undertaken. 

In the last two cases it is possible that the wet rales were caused 
by the dilating influence of the toxins, and that this was comi)arable 
to an excessive dose of tuberculin upon vessel walls injured in their 
tonicity by the long-continued action of poisons. The Roentgen- 
ray showed e.xtensivc ])cribronchitic infiltrations of the.se left 
lungs together with old scars, but no unmistakable cvulence.s of 
activity. In these cases the rales indicated leakage through vessel 
walls rendered more j)ermeable by tuberculins and not degenerative 
processes. We have had several bilateral cases similarly benefited, 
so that the extent of wet sounds in the better lung does not seem to 
us as prohibitive as it once did, provided the Roentgen-ray suggests 
absence of active lesions. On the other liand, we have had several 
cases of absence of rales in the better lung, and apparently only 
scars revealed by the Roentgen-ray, in which tlie increased 
functional demands upon the lung or the increase in intrathoraeie 
jire.ssure caused the apiiearancc of rales in the region of the heart, 
which in spite of all jirccautions increased and affected the integrity 
of the lung. In one of these cases there had never been any abnor- 
mal breath sounds or rales in tfic better lung, aiul the comiiression 
of the bail lung had caused the di-sappea ranee of the clinical .signs 
of tuberculosis, when a severe nervous shock brought on an edemat- 
ous infiltration of the better lung, from which the patient never 


recovered. 

If the contralateral lesions are severe it is possibh' that delay 
will increase them .so that the attempt can never be made and that 
jirompt aetion is the one chance. We are often temiiteil to delay, 
hoj)ing that the lesions will improve and give ns a better ehanee fur 
holding out against the increased strain. We waited for this 
inijirovcment reeently, hut iiy so doing lost the opportunity. 
We are not able to jirediet whether the.-.e serious eases v.i!l he 
imjiroved or harmed by delay, and it is only the oiifeome xvhhli 
tells ns whether onr judgment has been rigiit or wrong. A e.i-e of 
1'. temperature witli almost daily <-hills, aching, and other Mim- 
f.f toxemia imjm.ved after resting in bed for a yenr. so tli.at we were 
not nfnud to undertake the e<inipression of the ihon.uglily bad lung, 
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The better lung lias steadily improved and the prospeets are good. 
Possibly if we had begun sooner the lung could not have stood it. 
Several times delaj^ has seemed to assure recovery by getting the 
lung in much better condition, so that a case which was contra- 
indicated became possible. 

In two cases we should have begun the compression a year 
before we did. In one there was caseous pneumonia of the right 
upper lobe which we thought would heal without an}^ interference. 
During the fall and winter the lung was dry and apparently cicatriz- 
ing. There was every indication of satisfactory recoverj'^ until 
the warm weather came, and then rales reappeared and a little 
blood was coughed up, so that it seemed best to compress a lung 
that broke down so easily. A good recovery was obtained with 
working capacitj^ which persists, but if we had compressed the 
lung when the patient first came to us we would have saved him 
nine months’ time, all the expense, and loss of working capacity, 
and the consequent discouragement and dissatisfaction. 

A second case was that of a small cavity in the lower part of the 
right upper lobe, which we were confident would heal. The patient 
gained in every way for eight months, and then severe hemorrhages 
induced us to compress the cavity. Our mistake is very evident 
looking back, but we had just begun tlie work, and our first principle 
was never to use the method unless compelled to, and so we cost 
this patient his time and money and a strong sense of impatience 
and loss of hope. Another case was wiser tlian we. Told that 
compression afforded greatest security against loss of time and 
toward recovery, he preferred taking the claances incident to dangers 
and be on the safe side, although the chances were in fa^’■or of a 
prompt recovery without the need of interference. 

Murphy, in his unbounded enthusiasm, urges the treatment of 
early cases regardless of the possibility of recovery without it, and 
compares tlie condition to appendicitis with all its danger of delajL 
Forlanini also advises its use earlier than is commonly deemed 
advisable. 

As we learn the ease and certainty of recovery in uncomplicated 
cases, it seems more and more as if the risks of delay outweighed 
those of prompt action. If some public sanatorium would furnish 
statistics from a large enough number of cases treated before the 
necessity for the method was apparent, we could judge better 
whether to still advise delay until sufficient harm was done to 
warrant our interference, or forestall delay and increase the ease of 
technique by prompt action. We are in favor of regarding earlier 
cases as indicating the method and of giving it a much wider field 
than we have hitherto. 

For a time we tried to determine the result of a filling by the 
area of tympany and the absence of breath sounds, together with 
metallic clinking or breathing and the coin tests. We find that the 
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area of the pneumothorax can be roughly mapped out by these 
means, hut that the condition of the lung is not revealed. ^Vith all 
the ])hysical signs of a complete luicumothorax the IbH'tgeii-ray 
may shov.- the sounder portions of the lung well compresscil vhife 
dense infiltrations remain prominently exposed and uncompressc<l. 
Cavities that give no sign are seen to be surrounded by adhe.sions, 
and the tise of screen or radiographs fiu-nishes the only reliable 
information. We try to give as few fillings as possible and to use as 
little pressure. The complete pncumotliorax may easily depress 
the diaphragm, causing insomnia, loss of weight, e.xtremc nervous- 
ness, and rales in the other lung. The pressure may be low, even 
below that of the atmosphere, and yet the diaphragm be too much 
depressed. If adhesions hold the heart one way and the gas force 
it another the action is embarrassed. A weak mediastinal pleura 
may not register any pressure, but nevertheless, the Hoentgen-ray 
shows it forced over until the other lung or the heart is embarrassed. 
Deep mediastinal pressure may fatally aflcct the action of the heart 
if it is a flabby muscle and the danger not be shown by the mano- 
meter. The dyspnea is not necessarily great, nor any other marked 
discomfort. The distress may be vague and ill defined, and the 
patient suffer more from inability to .sleep than anything else, 
'fhere is nothing in the phy.sical signs to explain the danger, and 
only the Roentgen-ray shows it. Idic readings of the manoinetor 
are inaccurate guides when* the mediastinal pleura stretches and 
yields instead of raising the pressure. 

The breaking up of adhesions seemingly demands higher i)res.sure, 
but it is possible that too sudden a rise in ])ressure may account for 
many cases of ])leural effusions, empyemas, i)erforations, and 
spontaneous pneumothorax. In judging of !i series of cases like 
A’’ollhard’s it would be intere.sting to know the pressure and the 
Roentgen-ray picture. It is safer to give adhesions time to thin 
out and not to attempt to .stretch them too rapidly. If the thick 
bands are too resistant, or the syneehiic arounrl cavities are too 
dense to separate, cavitie.s may have to be comjuessed by cither 
breaking up the adhesions by pneumoly.sis or a thoraeoi>IaKly tried. 
Some very discouraging case.s of adhesions with inKX)mpre.-ised 
portions of the. lungs containing cavities have finally yieklcd to 
low pressure, persistently maintained by the frequent giving of 
small quantities of nitrogen without causing enough ])uli on the 
surface of the lung to cause a pleuri.sy or perforation. Tiio .‘^nine 
is true of cavities with bleeding ve.ssels. In hemorrhage cases it i-; 
necc.ssary to watch the eoinj)ressi<tn of the lung with a Roetilgeii-ray 
in order* to see whether the ve.«scl> in the tliiek walls of a cavity 
niny not be subjcctCHl to a strain which will eau.'=f' hemorriiagi' v hen 
tlic rise of presstire cannot compress the cavity but simply ehoui;' 
its .'=liai)e. Although severe cases of j)rogre.<s;ve Itetuorrhaves 
demand .severe. eomprc.s.-.ion, it h not alway-, safe to um- higi» pre - 



iapham: treatment of pulimonaey tuberculosis 425 

ure, because the cavity may bleed and also because the pressure from 
below may increase the congestion of the uncompressed portions and 
favor hemorrhage. Some hemorrhage cases do splendidly for a 
certain time, and just as all seems to be over and the danger-point 
passed, a severe hemorrhage may be aspirated into the other lung 
and cause death. Even a very small cavity surrounded by com- 
pressed tissues may torment the patient by the frequent spitting of 
streaked sputum. Even when there has been dangerous hemor- 
rhages, and we are anxious there shall be no more, high pressure 
should be avoided unless the Eoentgen-ray shows safety. Again, 
the readings of the manometer may be misleading by reason of the 
stretching of the mediastinal pleura and a severe hemorrhage first 
inform us that a deep mediastinal pressure has altered the shape of 
the cavity and started bleeding. A case of persistent hemorrhages 
for six years with advanced bilateral lesions, bled so profusely 
that he was nearly strangled. Half-fainting and all unconscious 
of our efforts, he was held up from behind in a sitting position while 
800 c.c. of oxygen were given. Oxygen was used because he was so 
livid and lifeless that we were afraid the heart could not stand 
the strain, and also because we hoped it would have a stimulating 
effect by being absorbed. The color came back, the patient revived, 
and all was well until nitrogen was used, because the rapid absorp- 
tion of the oxygen did not keep up a steady pressure. Eight 
hundred c.c. of nitrogen were given and an adhesion pulled out the 
surface of the lung, a tension penumothorax developed, and he died. 
If oxygen had been used and the pressure raised to -f 2, the pressure 
used with the nitrogen, it is quite possible that the increased pressure 
would have forced a more rapid absorption of oxj^gen and taken the 
strain off the adhesion, and there would have been no perforation. 
We are confident that when the pressure is raised with adhesions, 
oxygen is safer than nitrogen. 

In another hemorrhage case lasting for three days, and frightfully 
severe, we could get no readings with the manometer. We argued 
that the lung was stiff and rigid vdth hemorrhagic infiltrations, 
and could not be affected^ by the respiratory movement of the chest 
wall. We were anxious to prevent any more bleeding by a thorough 
compression, and considered a Brauer incision, but waited, hoping 
that the lung would dry out and give respiratory excursions. After 
two weeks the breath sounds began to be heard faintly over the 
dull areas, and in a few days more there was no difficulty in obtaining 
readings on the manometer. The lung was completely compressed 
without difficulty, and the patient is making a good recovery. 

The prevention of pleural effusions depends upon technique and 
good antisepsis, but even with the best technique it is theoretic- 
ally impossible, even with a ICjer-Petersen needle, to avoid the 
carrying in of infection from the deeper layers of the skin. Children 
coming home from school and filling the house with “colds” or 
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gri])])e, or bronchitis, or any other infection, arc a good cause of 
pleurisy from acute infections. Ciiilling, overphysical strain, 
overeating, and “Inlious'’ condition, etc., ])redispose. Infections 
pleurisies are common after any acute infection. St.utic pleural 
effiLsions form as the result of too much strain upon the injure<l 
ve.ssels; the separation of the pleural surfaces favors the dissemina- 
tion of tulrercuious pniccsses over them. The rupture of a tuher- 
culous focus in the ])criphery, the forcing of such a focus to the 
periphery by the collapse of the surrouiKling tissues; the strain upon 
adhesions and irritation of the adjacent tissues; the rupture of 
lung substance and formation of a pulmonary fistula from a cavity 
to the surface; the pidling out of adhe.sions and consequent einj)y- 
emas, arc all the result of too much pressure, too hastily applied. 

Static and infectious pleurisies demaiul no treatment beyond 
that of ordinary j)Icurisics unless there is too much ])rcssurc. .\s a 
rule, the pressure rises with an effusion, but occasionally it falls even 
when the fluid reaches as high as the clavicle. I 'nle-ss there is some 
symptomatic indication, rest in bet! and the ordinary treatment of a 
pleurisy suflices; but if the dyspnea becomes marked, or insomnia, 
or the heart action is wrong, or there are vague sensations of malaise 
that the patient cannot well define, it is well to reniemher that an 
effusion can cause just the same deep mediastinal distress ns nitro- 
gen, and that this will not be revealed by the manometer but 
demands the Roentgen-ray. The effect of the fluid is usually 
good, sometimes surprisingly so, but there are three conditions 
that need watching; the c.xpan.sion of the collapsed lung under the 
fluid, the penetrating tendency of the fluid and conscfiuent danger 
of })erforation, the con^•ersion of the whole jjleural cavity into a 
cold abscess. 

Static j)leurisies do not have tcmi>erature; infectious pleurisies 
may have a high temperature and stormy course hut they are self- 
limited; tulierculous pleurhsies frequently recover, espccialh’ when 
there is a good eosinophilia; the i)ersistent high temperatures with 
little remission, with night sweats, arul general malaise, suggest 
a cold abscess which will never he overcome so long as the pleura! 
cavity is a hox-like structure. The.-c .-^cptic jdcurisics can only he 
<»vorcomc hy a thoracoplasty. 

A pneumolysis may suffice for simply an rmconiprcsscd portion 
of the lung. .A cavity held out hy adhesions may be thus col!:q)sed; 
it is jiossilile that a compression of (he whole lung may not fic nc<'dc<l 
in order to obtain the obliteration of a eircumscril'ed cavity; when 
an artificial j)neunu)thorax fails it is cpiite clearly indicated that 
the uncompressed upjier lobe shall he freed hy pneumolysis and 
compr<-sscd. If there is a plmiral effusion there is tlanger of ernjtv- 
eiiia. f’old nhseess of the ideuraf cavity tiocs not .'^eein (<> hr 
witliin the reach of a pneumolysis, but ‘s'auerlinieii fuis ohtaifi'd 
good results by bis method of thoraeoidasty. Our five vear- 
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experience of artifieial pneumothorax has taught us to question the 
advisability of allowing patients to go as far as possible before 
operative interference; it would seem to be a mistake; to prove the 
best time for undertaking an artificiak pneumothorax, some large 
municipal sanatorium should undertake the study of early cases and 
report. 

We have learned how to induce recover}’’ when there are no 
complications; to advance the treatment of pulmonary tuberculosis 
we must go a step farther and learn how to overcome the complica- 
tions. This demands the cooperation of the surgeon. Surgeons 
that are distinguished for ability are not familiar with tuberculous 
conditions or problems. They see the situation entirely from a 
surgical and not from a tuberculous stand-point; even the most 
distinguished surgeons enter a terra nuova when they begin this 
work. We need a large sanatorium with an abundance of clinical 
material, in good surroundings and accessible to the best surgeons, 
in order that these problems maj' be worked out for us in the„United 
States as they are being studied in Zurich b}^ Sauerbruch. Our 
work is behind our needs for lack of sufficient cooperation between 
the tuberculosis specialist and surgeons of distinguished ability inter- 
ested in the solving of these problems. There should be a surgical 
clinic in our large municipal institutions, because these can furnish 
enough clinical material to give the surgeon sufficient experience. 
We need a large number of consecutive operations to give us logical 
inferences. Cincinnati seems ideally situated in this respect. 
Its municipal sanatorium for tuberculous patients is easily within 
the reach of the able city surgeons, and its location high upon its 
breezy hills, affords salubrious surroundings not often found in a 
city within a short drive. The advancement of our ability to cure 
tuberculous patients depends upon the surgeons who will take this 
work up. 


AN UNUSUAL MODE OF RUPTURE OF ANEURYSM, EXPLAINED 
BY DISCOVERY OF ITS DISSECTING NATURE. 

By Fred. D. Weidman, M.D. 


(From McMancs Laboratory of Patliologj’, University of Pennsylvania, Philadelphia.) 

The subject matter of this communication was furnished by an 
autopsy upon a sailor dying of intracranial hemorrhage from rupture 
of a saccular aneurysm of the right vertebral artery. The 'case 
has been reported from a clinical and morbid anatomical standpoint 
in another ])lace.^ 


^ Jour. Am. Med. Assn., 1915, Ixv, 1105. 
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The lesion was of about tlic size of a pea and lay on the riyht 
basilar artery in a large fresh clot. This concealed the anciirysiu 
during the process of severing the cord, during which procedure 
the aneurysm was either cut or torn in half transversely. Through 
good fortune the fracture occurred directly at the point of rupture, as 
was suspected by gross and later confirmed by minute e.vamination. 

Grossly it disclosed nothing of its dissecting nature. Its walls 
were very thin and showed no peripheral fibrosis or adhesions. It 
contained a small excentric core of frc.sh clot close to the point of 
rupture (on the ventral or inferior side) and slightly older peripheral 
clot with poorly indicated lainination on the opposite side (toward 
the bulb). 



I’iii. I. — Tr;lIl‘‘vrr^(■ prctioii <if ciitirti atn-iiry'iii ;tl fKiitit of nipOin-. 
tion ca. S dinnif-lor?. Tiic lir.'irk'-t.s flu- viial r<)iir:-i‘ of th'' Jirl'TV uall. Th" 

)•< thf '''“<••1 <li‘-~*<'tioii twtwccti mcilia atMl .•I'lvionii:! 

witli Fir. C). indicated here by a l)ro:id |>ali,- thatiiiel; f. Itiinea of artery. 


Micro.scopic sections were cut fn>m the lower half of the aneurysm, 
parallel to the plane of fnictnre. and tlierefore in the tran-tven-e jrlane 
of the aneurysm, the .small of whieli /iffurdi-ti the iinn.oial 
opportunity of nniking histologh-al .•.-ecthms <if a uhole aneury.'Ui, 
while good fortune itlaeed (he secfitui.s at the itoint of ngiture. 

'rhe'histologieal reiinrt folhnvs; On one .'^ide the mu'enlar <wit 
is roeoguizablo .as .such, vitid nml divided into tiiOM' regnwnts by 
blood e.Ntravasatiou' and i*y a gap. On the ttther .^ide the w.-dl ii 
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highly attentuated, markedly bulged outward, and eneloses a 
thrbmbus. The latter does not completely fill the vessel, a broad 
lumen persisting close to the vital side and communicating with 
the exterior of the vessel by means of the gap mentioned above. 
The attentuated (aneurysmal) side of the vessel constitutes fully 
four-fifths of the circumference. Here the different coats are fused, 
not recognizable as individuals, hyaline, necrotic, but nowhere 
ruptured. There are no attempts at organization of the over- 
lying thrombus, which is of very recent type. In the periphery 
of the thrombus the outlines of the red-blood cells are more or less 



Fig. 2. — Microscopic section showing the artery wall at point of rupture more 
highly magnified, ca. 50 diameters, rp, point of rupture (the "gap” of the text); 
vi,rn',m", segmented media; hs, intersegniental liiatuses containing blood; e, internal 
elastie lamina. It is continued at c' through the gap to the outside of the vessel; 
i, slight thrombosis; hd, blood dissection (cf. Fig. 1); I, lumen of artery. The bracket 
indicates the position from which a part of Fig. 3 was taken. 


preserved and the leukocytes in fairly vital condition, while the 
luminal part is very recent, showing fibrin reticulum and cellular 
elements in excellent condition. The point where the dilatation 
begins is sharply indicated, and here, on either side, the thrombus 
extends between and separates the media and adventitia, continuing 
on one side as a narrow zone quite as far as the gap. On the vital 
side the media is divided into three Segments by hemorrhages which 
show laked red-blood cells and hemosiderin granules. Over the 
segments the elastica is corrugated, over the defects serpentine or 
straight, save at the gap, where it is broken. This gap is directly 
opposite the aneurysmal dilatation. The intiina immediately 
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OF RUITCRE OF AKXUUYSJt 


adjacent is cloddy, granular, and discontinuous, underlaid hy lako<l 
red-blood cells and no media. It is overlaid by a thin laver of ropv 
hyaline, necrotic material suggesting old thrombus, there is no 
histological evidence, of specific causation. 



Fio. 3. — I’orliun of vitnl part of arli-ry wall afar poinf tif nilitiiri' (of. Fi^. 2 fur 
foratioii of part a'.uf Fii:. I for rofatioii (<> wlmli' .Nfaynifif-alion ra. SO 

tUann'torrf. Note cfirmpiti d clastii-a over intavt mcilia niiil ^trrtr!l‘'(l riartira ov«'r 
till- Jii.alii“CH. 7Vi, tliroinl«n iti atieurj'-imal rao cxtciKliojj at « iKawi ra lU'-dia nail 
niivcntftia; /, Imafu of artrrj’; m^m’. of tia'dia; ft, ititf rui'cm'-tilrd 

contaiaiti!: Wood. 


Disregarding gross dissecting aneury.sms we find that iti praetie- 
jilly alt saccular atieury.^ins which nipttirc the point of such rupture 
is in some part of the anoiiry.'.-mal tlilafation. Thertreticaliy this !< 
the. part which shonhi he wcake.-t. and here we cxpccf.aiid gencr- 
ailv find, the point of rupture if rupture lia'; occurred. In the cay 
here re5)orted sve find an c.Kception, the* rupture, takitig place not iii 
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the (apparently) weakest part but througli tlie more vital course 
of the artery wall. 

Study of the microscopic section reveals a probable mechanism, 
showing that the aneurysm is a dissecting one even though the dis- 
secting features be of but microscopic proportions and extent. 
Beginning at the thrombus in the aneur3’^smal sac the hemorrhage 
maj’^ be traced on either side, passing circumferentiallj^ (circum- 
ferentially in the section: — it of course extends longitudinallj'^ also 
in the lesion), between the media and adventitia. This means that 
blood (and pressure) laj'- in this position, a pressure which was not 
a constant one, any more than that in the arterial lumen was, 
and varying, as there, with systole and diastole. However, on 
account of the more restricted entrance of blood to this position 
(it had to pass through crevices) the pressure here was probably 
not quite equal to, nor the sj^stolic and diastolic variations synchron- 
ous with, the luminal pressure. These unequal and irregularly 
timed forces acting on two opposite sides of a media which is nor- 
mally accustomed to rhythmical inJfluences are probably responsible 
for its segmentation, and blood would at once enter the hiatuses, 
as seen in the sections. After this the internal elastic lamina would 
be abnormally stretched over the intermuscular hiatuses, lose its 
capacity to assume a corrugated character during diastole and even 
be forced outward over the hiatuses during systole. This stretching 
of the elastica ultimately produced degeneration with consequent 
roughening and thrombus formation such as is noted close to the 
gap (Fig. 2). "When sufficiently weakened, and unsupported bj'- 
media, rupture must take place, the adventitia alone remaining 
to withstand the internal blood-pressure, and shortlj’’ also rupturing. 

The unusual position of the point of rupture, then, is largelj^ 
explained by dissective features. This said, it must be acknowledged 
that the small size of the artery was also contributory. It is most 
likely that so far as absolute distance is concerned, dissection takes 
place as extensively in aneurysms of large arteries as in this one. 
But here, on account of the small size of the vessel, this compara- 
tivelj'^ short distance sufficed to involve its whole circumference; 
and on account of the normal thinness of its walls, their coats were 
separated proportionately greater distances. The degree of disor- 
ganization and weaking, then, was much greater in this vessel than 
would have been the case in an aortic aneur^'^sm, the extent of 
dissection being the same. The support afforded bj'^ the medulla 
probablj’- prevented an earlier rupture of the major aneurysmal 
sac. 

Against this mechanism it might be objected that the intramural 
blood appears here as the result of dissection in the opposite direc- 
tion, c., from the point of rupture (not from the major ancurvsmal 
sac), occurring several da.vs prior to death, perhaps from a second 
miliar^" aneur^’sm. That a miliar.Y aneur^’sm of verv short duration 
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was present, due to the dissecting process, may be admitted. That 
such occurred as part of the same general influences \vhich produced 
the major aneurysm cannot be conceded, for we note that only 
unimportant thrombotic features appear at the gap. "With aneurysm 
there should be notable ones. The internal elastic membrane, 
too, is degenerated only along a small part of its course, practically 
only at one point. In aneurysm it should show more diffuse degen- 
eration. And, what is of most importance, the media nearby is 
not degenerated. It is broken and the point of rupture is a point, 
not a region. Or it miglit be objected that the intramural Ijlood 
entered passively when the aneurysm was severed at autopsy. 
Against this the histological description makes note of retrogre.^sive 
changes in the intramural blood (pigment and slight hemolysi.s), 
indicating that the blood here is not fresh. It is of some standing. 

In conclusion the unusual point of rupture in this case was due to: 

1 . Support of the wall of the major aneurysmal sac by the medulla. 

2. Blood dissection from the aneurysm betAvecn the adventitia 
and media of the non-aneurysnial part of the arterial wall. 

3. Tlie normal thinness of this artery wall. 

4. Lack of support ventrafl3^ the arterial wall abutting directlv- 
upon a serous space. 


CALCIUM AND BENCE-JONES PROTEIN EXCRETION IN 
MULTIPLE MYELOMA. 


By N. B. Bl-atuerwick, Pn.D., 

NCW VOllK. 

(Erom the Chemic.M I.nl>or.ntory of tlie Montefioro Ifomc niid Ifn.'-pit.''! for 
Chronic Iiiv.nlitlo, New Yorh.) 

Since Bence-Jones, in 1S47, first observed the presence of a 
peculiar protein bod.v in the urine of a patient suffering with bone 
disease, considerable stud.v has been devoted to this .subject.’ 
Several have investigated the chemical propcrtic.s (if the Hcncc- 
Joncs protein, but the factors controlling its excretion remain btit 
little midenstood. 'I'lioiigli the present investigation deals jjrimarily 
with the calcium metabolism of a case of typical multiple myeloma, 
the outi»ut of the Bence-Jonc.s protein has also been followed. 

E.ki’KRIMENT.m.. The experiment was divided into three 
intervals, the finst of six and the otlier.s of three day.s each, 'i'lie diet 
of high protein content was kept as uniform as ])nssil)le. J iw 
patient, who occupied a special room during the exporiineut. was 
under continual observation by daj’ and night nur.-es. i he foKi 

• Tr'-si!". U'.y. S'J''- is is. i. 
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was weighed and prepared in a metabolic diet kitchen. The calcium 
values of the constituents of the diet were calculated from the 
tables of Sherman.^ Urines were placed in a refrigerator until 
the completion of the twenty-four-hour period. Feces, separated 
by carmin, were dried to constant weight before analyzmg. hlc- 
Crudden’s method® was used for calcium determinations, that of 
Folin and Denis'’ for Bence-Jones protein. 

Results. In the preliminary period the urinary values for CaO 
are seen to vary from 0.41 gm. to 0.96 gm., with an average excretion 
of 0.86 gm. per day; 1.5 gms. were taken in the food while 1.6 gms. 
were excreted, giving a daily negative balance of 0.1 gm. 

Calcium lactate equivalent to 1.18 gms. CaO was administered 
by mouth each day of the second period. A higher average excretion 
of urinary calcium (0.84 gm. CaO) resulted. The average daily 
amount of CaO determined in the feces was 2.67 gms. The balance 
of CaO with an excretion of 3.51 gms. and an intake of 2.67 gms. 
was negative, showing a loss of 0.84 gm. daily. Determinations 
of CaO in the feces of third period could not be made, as bismuth 
which interfered with the calcium estimations was administered 
to the patient through an oversight. 

The excretion of the Bence-Jones protein was found to be very 
variable, extremes ranging from 7 to 27.56 gms. Average values 
for the three periods, 18.56, 17.35, and 19.24 gms. were, however, 
quite uniform. An increased daily excretion of 2.88 gms. nitrogen 
in the feces of the second period, followed by 1,81 gms. in the third, 
may be due to disturbances of absorption, as shown by the develop- 
ment of diarrhea in period II. 

Discussion. The plane of calcium metabolism was found to be 
on a high level. With a daily intake of 1.5 gms. CaO an approxi- 
mate calcium equilibrium was reached. The diet was purposely 
chosen with a high content of calcium, as analyses of urine and 
feces made three months previously had shown an abnormally 
inereased excretion of this element. At that time the patient 
on his fourth day of uniform diet (1 .07 gms. CaO) excreted calcium 
corresponding to 1.04 gms. CaO in the urine and 1.14 gms. in the 
feces, therefore failing to retain 1.11 gms. daily. The urinary 
nitrogen elimination was 16 gms. 

In the present experunent, when 1.18 gms. CaO in the form of 
calcium lactate were added to the daily food, there resulted a loss 
of 0.84 gm. CaO to the body. Thirty-six per cent, of the calcium 
oxide administered was utilized, as calculated from the balances 
,of the first and second periods. There was an average daily increase 
of about 0.1 gm. calcium estimated as oxide in the urine over period 


- Chemistry of Food iind NiUrifion, 1911, Macmillan, Now York. 
Yloiir. Biol. Chem., 1911-12, x, 1S7. 

^ Ibid., 1914, xviii, 277. 
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I, but by far the greater part was eliminated in the feces, which 
could be expected. 

As far as the author has been able to determine, caleium analyses 
in the excretions of multiple myeloma patients have hitherto been 
undertaken but twice only. In one instance Scegclken found values 
which varied inconsiderably from the normal.'- Williams on two 
days found 0.92 gm. and 1 gm. calcium, calculated as oxide, in the 
urine of his patient.*^ The latter undoubterliy represent high values. 

The daily amount of this element required by a normal man is 
placed by Albu and Neuberg at 1 gm. to l.r5 gms. CaO.* There 
are examples on record, however, in which calcium equilibrium was 
attained on a much lower level, 0.4 gm. CaO daily (Bertram). 
The per diem elimination in the urine is normally between O.I 
and 0.5 gm,, calculated as oxide. Our results, as well as those of 
Williams, greatly exceed the higher of these normal limits. We 
were unable to secure a positive calcium balance even when 1,5 
gms. CaO was administered. This indicates that the calcium metab- 
olism in our patient was operating at a higher plane than normal. 
That absorption of calcium was active is shown by the partial 
retention of added calcium in the form of calcium lactate. Thrse 
results justify the vicio that as a result of the osseous lesious a liheratiou 
of calcium has talccii place which is shown hy an increased excretion. 

Bender found deposits of calcium in the lung of a case of multiple 
myeloma which came to autoj)3y.* In a second case this investigator 
reported an increased calcium content of the lungs, lymph gland.s 
kidneys, gastric mucosa, and liver. Tlie deposits occurred chiefly 
in connective tissues. Some years later Tschistovitsch and Koles- 
nikowa® reported a very noticeable increase in the caleium content 
of the lungs, while smaller amounts of this clement were found in the 
stomach, kidncy.s, and intestines. These data make it ])roba!)le 
that the disease of multiple myeloma, witli its attendant de.structinn 
of the bony structures, leads to a liberation of calcium which is 
chiefly e.xcreted, but which in i)art may he abnormally depo.sited 
in certain organs. 

The origin of the Bence-Jones j)rotein has alway.s remained a 
matter of conjecture, Voit and Balvendi inclined to the bclit f 
that fe.s‘s of the jirotciti was excreted on a protein sparing diet,*’ 
Allard and Weber, who made the fir.^it priitein metabolism sindic' 
in regard to this problem, found no relationship between the aniomit.^ 
of protein catabolizctl and the Bencc-Jonc.s jjrotein eliininated.'* 

> f. klin. Moi., ISS'. I'.-iii, - 70 , 

* Bioi'bfin. .tour.. UUO-mil. V. e-r,. _ , ^ 

' for ^ o( r.-vlriuin Ehy'!"''':'!- >*'■ 

P.TttiotoKii' (if? Itf-rlin. I'.xttl, j,. !ll. 

" Dctil'plt. y.t-'-iit. f. C’jiir.. ."To, 

* Vir' !!'”’.' I'Xrvii, 11'-'. 

o MUtpipn. lu-'U. Wriiii'- hr., (i. leSl, 

ti U!-*.!. w.-t,!:- -tir.. VXtf’, xxxii. I'-'.'.l. 
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Later, Hopkins and Savory, who carried out very careful metabolic 
studies on tliree cases of multiple myeloma, came to the same 
conclusion^- Recently, Folin and Denis decided from a study of 
their ease tliat "'there is nothing like a definite or eonstant relation- 
ship between the total nitrogen and the albumose of the urine. 
The results of our experiments also show a great variation in the 
amount of Bence-Jones protein eliminated, with no obvious relation- 
ship to the nitrogen excretion. 


Protocol. I. — Uiiinart Examination. 


Bcnec-Jones 


Day. 

Volume. 

Nitrogen. 

Protein. 

CaO. 


c.c. 

gm. 

gm. 

gm. 

1 . 

1030 

13.99 


0.4128 

2 . 

805 

13.15 

8.05 

0.7611 

3 . 

915 

13.27 

13.73 

0.951G 

5» . 

1590 

17.09 

24.91 

0.959G 

G . 

945 

10. C8 

27. 5G 

O.GOG7 

7 . 

1030 

12.08 

19.31 

0.8127 

8 . 

SGO 

13.00 

18.71 

0.9761 

9 . 

780 

10. 9G 

14.04 

0.7215 

10 . 

1400 

13.90 

7.00 

0.7910 

11 . 

1350 

11.62 

25.70 

0.5011 

12 . 

. . , . 1270 

13.25 

25.02 

0.7328 


Protocol II. — Daily Averages of Experimental Periods. 



Urine. 

i 

Feces. 


CaO balance. 


Period. 

Nitro- 

gen, 

Bence- 

Jones 

protein. 

CnO. 

Nitro- 
gen. 1 

CaO. 

1 

[ingested. 

Excrctedi 

j 

1 DifTer- 
' once. 


I. 

gm. 
13. G4 

gm. 
IS. 56 

gm. 

0.73G4 

1 gm. 

! 0.94 

gm. 

0.8G04 

gm, 1 
1.5034 j 

gm. 

1 . 5908 

gm. 

, 0.0934 


11 . 

12.01 

17.35 

n.S308 

2.S8 

2.G745 

! 

2.0082 1 

i 

3.5113 

1 

0.8431 

G gm. calcium 
j lactate =1.1700 
gm. CaO daily 
! per os. 

III. 

12.92 

19.24 

0.0950 

1.81 

1 

1 



1 

1 ; 



Ab.stract of Clinical History. I. G., male, aged forty-three 
years, expressman. 

Faviiiy History. Negative. Typhoid at twelve years; no 
other previous disease. Admitted January 19, 1915; died July 
3, 1915. 

Present Illness commenced two years previous to admission. 
Persistent pains in ehest, back, groins, and thigh; weakness and 
diarrhea. 


Jour. Physiol., 1911, xlii, ISO. 

Loc. oil. 

Part, of the urine was lost on the fourth day. It was accordinuly not examined. 
The specifie gravity of the urine wajnormal throughout. 



j!f,.\Tsir.nu-if K; iiKXCT-jnxn'^ riiorijN KX<'UF.'nn\‘ 


Kxannjifidon. Tlmrax ?ha]>ffl like a tdatl’s hfvvly. this rnn4iti'>;i 
])rnhably resuiting from posture aiul gravity. Exquisite teivienies- 
over the rihs, jH'lvis. and long hones. Xo tiistiiu't evMcnco of 
other organic flisca.se. except a dilTusc iunitration of the hincs. 
Iloeiitgcn-ray plate.s sliowed ailvana'd iione absorption of gemra! 
nature, including nietacaqials aiifi phalangcc; and a fliiTtise infiltra- 
tion (calcium salts?) in the lung.s. Blood count: red-bloo,! fX'lb. 
o,(J80,00D; white-blood cells, 9000; lyniphoe\'te.s. .oG jkt cent. 

Deformities of chcc-t increased and severe pains continued until 
death from pulmonary cflema intcrvcncfl. Diagnosis: multiple 
myeloma. Xo aufojxsy could be performed. 


KiuoTL’Jt; Tlif' ili:ic;r:vin v.hicli npe'-aifil in tho aiticic rntilli'd "S'lni'; .\.«r'Vts a! 
the Clinii’M Sunly <if t)i<' H(S[)irntii>n: Tho .'-iiaiificnncp of .•\lvL-<i!!>r Air .Viinlyj'V." 
pulilishod in (hi.'- .loenv.M.. rctauiiry, KUO, p. 18S. should Isj rorrcrtcHl so .if to 
correspond to ih" new di.'icr.om herewith sh'>wn. 

,!• ; 

„ „ — i — 
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REVIEWS 


Diseases of the Digestive Organs. With Special Reference 
TO Their Diagnosis and Treatment. By Charles D. Aaron, 
ScD., M.D., Professor of Gastro-enterology in the Detroit College 
of hledicine and Surgery; Consulting Gastro-enterologist to 
Harper Hospital. Pp. 790; 154 engravings; 48 roentgenograms; 
8 colored plates. Philadelphia and New York; Lea & Febiger, 
1915. 

Within recent years an increasing number of books have been 
written on the gastro-intestinal tract. Many of them have justified 
their production while others have seemed somewhat superfluous. 
In the volume under consideration the author has handled a vast 
amount of material in such a way as to present the subject matter 
with great clearness. He has not by any means exhausted his 
field, but that would be impossible, within the limited scope of such 
a work. Many notable achievements have recently crowded in 
upon this branch of medicine covered by Dr. Aaron. Modern 
research; improved facilities for observation; the development of 
roentgenographic technic and the perfection of the various tests and 
reactions have added immensely to possibilities in these lines. 

The various chapters are arranged so as to accord with the 
physiological path of the digestive tract; beginning with oral diseases 
and proceeding to a consideration of those of the pharynx, esophagus, 
stomach, liver, gall-bladder, bile ducts, pancreas, small intestines, 
appendix, colon, sigmoid flexure, rectum, and anus. Throughout 
these chapters the author must be congratulated upon his endeavor 
to emphasize the intimate relationship that exists between gastro- 
enterology and all branches of internal medicine. The author’s view- 
point is distinctly that of the internist, although due consideration 
is given to indications for surgical intervention. In appropriate 
parts of the book are to be found discussions on the subject of 
internal secretions; various tests and reactions; qualitative and 
quantitative analyses for disclosing the condition of intestinal 
functions; a noteworthy chapter on the examination of the feces; 
test-meal technic and findings; dietetics; a most valuable chapter 
on mineral-water therapy; hydrotherapy; mechanical therapeutic 
agencies; oral sepsis; duodenal feeding and very useful chapters 
on diseases of the liver and pancreas. A chapter of twentj^-six 
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is fievottsl to r(H'nti:cno,srra])ln' of the cs-ojibncii^, stomach, 
ufifl intestines. Inchiticd in tlnV chapter arc eleven excellent plates 
ilhistratiti” the various patholo"ie;i{ po.-silhiities in the ps-tro- 
intestinal tntet. 'i'iie UiHrntjteii ray uiuloiihtetliy n-volutionim! 
the \V(irk f»f the' pistrrM'iite'rolojtist and has hronuht an eletnent of 
exactness into his diaorio.^.s ivhieh often makes an explonttory 
1 a pa rot oiny n n n ceessa ry. 

One of the tests of any work is the realization or mm-realiz.atiou 
of the autlior's aim as set fortlt in the preface. The anthor, as he 
proposed to do, '‘lias put hefore the jiraetitioner in an orderly, 
conseenlive maiuier the, diagnosis and treatinent of digestive 
dise.ases” and has made “availaWe all the resources of this liranch 
of nu'dieine.” 

The hook is well eonstnicted; tlie ilhi.strations are adequate 
and elear cut. Tlie autlior and puhlisliers are to he enrieratnlated 
on a hook that should he a splendid working tnamial for tlie student 
and an excellent referonec volume for the jiractitioner. 

T. G. S. 


M.vtkiiia Medica ANDTiiKiai'Etmcs. .-\ 'J'ext-ikiok kok Xt'itfr.s. 
By BtNtriTi: A. I’ahkeu, B.Sc.. U. N.. Instructor in Nursing 
and Health, Teachers’ College, Cohimhia I’niversity. I’p- oil; 
20 illnstration.s; '1 phite.s. rhiladelphiii and New York; Lea 
& Fohiger, lOlo. 

The amount of knowledge pertaining to materia medica essential 
for mo.st edicient nursing is always a dehated point. 'Pliere are 
those M'ho insist that we arc overediieating nurse.s in this respect 
anti again there are tithers who foci that there can he no limit to the, 
things we teach those who care for the sick. To either tif these, 
this e.xtvllently eonstrueteii volume can olFer no offense, fttr it 
appears to he u happy medium in this respect. 

in the preliminary sections, tables, teehnle, and neee.";ary defini- 
tion'! are clearly staled ami e.xplained. The consideration of tlriig.s 
i.s arntnge^i hy systems; nervous, muscular, circulatory, etc., with 
an additional seidion devotcMl to s}>eeifies and drugs which atTe<'t 
nutrition. An excellent chapter on legi.datioii, eoiicernitig pni-oii- 
and hahit-forming drugs includes a eon.sideration of the Ilurri-on 
Drug and indicates jii.sl what drugs are restricted and how to 
conform to the law. Chapters tlealing with j>^v<-ho. hydro, eh-etro, 
serum, and ray therajiy are well done and give the reader an accurate 
idea of tiles.’ ijs.’fnl adjiuict-. in the treatment of disca.M.’s. 

The author lias an interi’sting .'>tyle and a faculty for ch ar cxprc." 
•-io!!. (Yily the c-'cntiids are pre-ctitcil. IhiiphasiK i- tn.t placid 
upon the fact that a c-ertain drug i' pre.-criln'd in a n-rtasn condi' 
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tion, but upon what action the drug may be expected to have and 
what untoward effects may be looked for and the emergency 
procedure pending the physician’s arrival in case mf an overdose. 

The nurse in training who carefully studies this volume and is 
permitted to have it supplemented by class-room demonstrations 
of the appearance and characteristics of drugs along the line indi- 
cated by the author will bring to the performance of her duties 
just that degree of knowledge that is most likely to serve the needs 
of the physician in attendance and the best interests of the patient. 

It is seldom that Ave can commend a work as heartily as we do 
this one. The engravings are excellent. The volume is well and 
carefully indexed. T. G. S. 


A Text-book of the Diseases of the Nose and Throat. By 
Jonathan "Wright, M.D., Direetor of the Department of the 
Laboratories, New York Post-Graduate Medical School and 
Hospital, and Harmon Smith, M.D., Surgeon to the Throat 
Department of the Manhattan Eye, Ear, Nose, and Throat 
Hospital; Clinical Professor of Laryngology and Rhinology, 
Cornell University Medical School. 373 illustrations; plates 14. 
Philadelphia and New York: Lea & Febiger. 

This product of the brains and life-work of Jonathan Wright 
and Harmon Smith impresses the reviewer as being the best work 
on the subject that America has produced. And this for several 
reasons : In the first place there is present a Avealth of real pathology 
— ^pathology that is authoritative, first-hand, and thoroughly 
digested. This portion of the book could be lifted out and published 
separately as a splendid epitome of the pathology of the diseases 
of the upper air passages. In the second place, etiology and thera- 
peutics are correlated Avith the pathology to a unique and most 
refreshing degree. And finally, there is running through the 
entire A’^olume an attractive and very obvious and insistent 
philosophical note — a note Avhich lifts this book to a plane a bit 
higher than any publication along similar lines A\uth which the 
reviewer is familiar. With all of this there is no loss of or neglect 
of the practical side: no helpful little detail which has occurred 
to the authors being omitted, no matter hoAv trivial. 

Much to be commended is the omission of a section on diseases 
of the ear. Seldom, if eA’’er, does a single text-book deal AA'ith both 
the nose and throat and the ear and do justice to both. One 
unpleasant result always folloAA's, and that is a A'^olume of luiAA’ieldy 
size. The day soon should come AAdien, on account of the size 
of the subject, good text-books on the entire field of rliinology and 
laryngology can not be Avritten. This tendency is plainly manifest 
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ntm-, voltinu',' nrc heins: i;f5Ued on surh siilitopii-s a? l>ron- 

cliorcvopy, tlic sintiic?, tlio tonsils, etc. But in spite of tiic incroasiri” 
brcaflth of tlic suhje<'t, .lonathaii Wriirht and Hannon .Stnitli have 
driven us a hook which (‘overs th(^ entire field, yet witiiai in so concise 
a manner as to make a volume of handy size, and yet in so dirc(’t and 
complete a fashion as to he of urent help to the mature ?])eeialist 
and a veritahlc radr tncciim to the. general practitioner and to the 
heyinner in larynpology and rhinoloyv'. 

The hook is well printed, well ilhistratcd, and well inde.xed. 
Errata there arc and omissions there arc, as in all hooks of this 
character, hnt these do not alter the pcncral i)ropositinn that 
rhinolosiixvl Uterat\»re has rcecived a vahialde addition; vahiahle 
not only hceanse it is a unique and authoritative comhination 
of the clinical and jiatholo^ical, hut also on ncco\mt of the rare 
jdiilosophieal tone which eharactorizes it thronphout. G. F. 


Mkoical and Sanitauv In.spkction ok Sciiooi.s. By S- \V. 

NKWAtAYKH, A.B.. rr.D., in charpe of Division of Cliild Ilypiene, 

Bureau of Health, I’hilndelidua. Pp. oil; So illustrations. 

Philadelphia and New York: Lea & Fehiper. 

'J’rii.S is a pood hook, and comprehensively written hy one evi- 
(hmtly familiar with the snhject. The roadinp matter is divided 
into fonr ])art.s: administration; school hnildinp.s and protmds; 
inf(;ctious, eonlapions, and eominnnieahle diseas(;s; physical defects. 

The .section on administration inehides the orpanization of 
hnreans of child hypiene, the duties of the medical inspector and 
nurse, and various sy.stems of rnedieid insj)eelion. The descriptive 
jdaii is comprehensive, and no one can read it without a very po<m 1 
workinp knowledpe of medical insjx-etion. The official statistics 
taken from the New York reports are pood, hut lhos(“ from Phila- 
delphia unfortunately an- rather limited and obsolete, heinp for 
the year lOH). fi’hc medical provisions of the new Pennsylvania 
School (’(kIc are, however, piven fully, and serve well as a model 
for Jtetion in other StJites. 

'I’lie section on school prounds ami hnildinps is well written, 
eontidnitip tin; rejiort of tlic Goimnittee of Medical Inspection of 
Schools of the American Medical .As-oeiation, exo-rpts from the 
Pennsylvania School t'o'lc covcriin: the subject matter of school 
sanitatir>ri, and the Miis.-achn.-etts Act re.uricfinp the use of ( onmion 
(irinkinir cups School fnrnitnre and ventilation arc intcllicciitly 

di-CUS-ed. 

Tiie Mstion on infection', and coiimumicahle ili'ca-c;- pi\c- tlw 
ordinar'.' nu'tla'ds of (rau'-mi-don of cotit;ti:ioii-. di-ca c., adniui!'' 
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trative considerations in the schools, including the exclusion of 
children and the quarantine periods. The publishers have fur- 
nished most excellent colored plates of vaeeination pustules, sore 
throats of different types (follicular tonsillitis and diphtheria), and 
Koplik spots in measles. 

The section on physical defects includes the consideration of the 
eyes, ears, nose, and throat, orthopedic defects, systemic diseases, 
and mentality. These subjects are all well treated, much better 
than in the average book. The chapter on the teeth is particularly 
good. The illustration showing objects as they appear to a child 
suffering from astigmatism produced by the insertion of a cylindri- 
cal lens before the eamera is hardly true to nature, as it takes no 
account of that improvement in the sight of such individuals 
which results from the repeated changing of the focus and from 
differences which frequently exist in the axis of astigmatism of the 
two eyes. 

The subject of mentality is very fairly written, the usual causes 
of mental retardation being stated, and also the Binet-Simon tests 
given are fully reported. This chapter, however, is not quite up to 
the general standard of the book, the term “feeble-minded” being 
used exclusive of imbeciles and idiots, and no distinction being 
made between the feeble-minded who are degenerate and those 
who are in sueh condition from accidental brain injuries. In justice 
to this ehapter it should be said that it does present the matter to 
a non-expert reader in such a way that familiarity and confidence 
are obtained. 

The book closes with the citation of questions asked in civil 
service and other competitive examinations for the position of 
school medical inspector, valuable to physicians considering entrance 
into public health work. W. S. C. 


Cancer: Its Study and Prevention. By Howard Canning 

Taylor, M.D., Gynecologist to the Roosevelt Hospital, N. Y.; 

Professor of Clinical Gynecology, Columbia University. Pp. vi, 

331, Philadelphia: Lea & Febiger. 

The author aims to give the practitioner a summary of the most 
important facts now at hand concerning malignant neoplasms, to 
place sueh knowledge as is of practical value in the handling of these 
cases in an easily accessible form, and to point out how important 
it is that greater care be taken by the praetitioner in collecting 
accurate statistics upon the cancer problem in order to further our 
knowledge of the subject. 

The first third of the book is devoted to the etiological factors 
apparently influencing the development of cancer, to the statistical 
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evirleiiCf* of it.< incrra.-inu' frcqiif!K-y. to tlieories of it,< iiatiiro. am! 
to a <H.'C;UK'in!i of its contaciousncss and of the nature of metas- 
tasis, rt'currenc'f*, and raclioxia. Tiie subject is treated from the 
elinic-al aqa-ct with only of-casional references to the retvnt experi- 
nient.nl work. I'liis is nf> donht Imeause tiie experimental work has 
not }et reaelutl a stape whieli permits (if many deductions of 
pratrtical imjamance to he drawn from it. On the other hand, 
harrimr tins experimental work, little that is new has lieen add«l 
to the L'oncra! prohlem of the malienant neoplasm in recent years, 
so that this portion of the work is for the most part a nestatemeiu 
of the vifw.s that have prevailed for many years. The latter two- 
thirds of the honk is devoted to a .sy.stemntic presentation of the 
etioloiry, {intholop'y, .symptonintolojry, diaitnosis, and treatment of 
eareitioina and sarcoma of the various organs of the body — being 
a considerably fuller account of this portion of the subject than i.s 
given in the general text-hook of medicine, and being thoroughly 
uj)-to-datc. .1. II. A. 


Tin: Clixics or Chic ago. By Vaiuoh.s CoNTjnm TOii.s, 

Vol. I, Nos. 1. 2 and 3. Pp. 005. Philadcljihia and London: 

^V. B. Saunders Company, 1915. 

Tnn Mcdlrnl ('liiiirjt nf Chirngn have mnnife.stly h('en brought 
out for the {itirpose of oeeupying in the medical world a position 
similar to that whi('h is held by Muqdiy's ('linics in the .surgical 
field. They follow the sauce general plan as do their surgical 
predecessor ami in many ways arc entirely similar. 3'hey lack, 
liowcver, one of the strongest ajqicals of Murphy’s Clinifs, the 
dominant jiersorial touch of a strong ami brilliant man whose 
person.'dity pervades each jiage. This is not said with any idea of 
disjiaracing the several eontrihutors to the Mcdiral Clinic.'i, for 
it is obvious that among ten contributors some «)f their jm'semtations 
would he lacking in .‘■'omething and would fall hehimi the others 
in general merit, thus weakening the general value of the wliole 
work. 

'I'he plan of the elinies is to present a ease, a.s in any clinic, to 
demonstrate it, ami from this case to draw eonehisions and likcwi:-e 
to us/' it a'^ a text for a general diseussimi of the particular disea'-e 
from which the {latient is snircring. Ordinary clinics are nf nii- 
dotihtisl worth; tiiey impress the hearers through their sense of sight 
ami of he.'iring. Clinics jiroented iti writing luck that apjx al to tia- 
eye ;in/! ear '.vhh h m.-ikes a clinie of v.'diie. 'i'hey have all the hnilts 
of an ordinary elinie witliom the attending eireitm'taiiees v. hleh init:- 
gat*' the .short •‘aiming'- <rf the elinie that is heard ami .'l en. Lila v, i-e 
!! l•■,trefl!lly pn p.ired pajier written with thought nial eon ’.deralixn. 
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without irrelevant interruptions, can be read with far greater value 
by the physician than a stenographical report of what a man has 
spoken extemporaneously. If then such articles lack the appealing 
elements of a seen clinic and the knowledge to be derived from the 
perusal of a scientific paper, in what does their value consist? The 
answer to this question is that this work will be bought and read 
by the man who does not care to read scientific papers, by the 
man who has not the opportmiity of seeing clinics, by the man who 
likes discussions of every-day problems, and by the man who is so 
tired after a hard day’s work that he is unable to follow the con- 
ventional medical publications with any degree of concentration. 
To such men the medical clinics will have a very real value. 

The contributors to the past three numbers of these clinics include 
Drs. I. A. Abt, M. L. Goodkind, W. W. Hamburger, R. C. Hamill, 
C. L. Mix, R. B. Preble, W. A. Pusey, P. Tice, R. 3. Twosen, and 
C. S. Williamson. 

If it is conceded that such a ivork has a certain place to fill 
in medical writings, .a better list of contributors would be difficult 
to secure in Chicago or in fact in any large city. 3. H. M., 3r. 


A Guide to the Use of Tuberculin. By Archer W. R. 
Cochrane, M.B. (Lond.), F.R.C.S. (Eng.), Major in Indian 
Medical Service; Medical Superintendent, King Edward ^T^ 
Memorial Sanatorium, Bhowali, United Provinces; and Cuth- 
bert a. Sprawson, M.D., B.S. (Lond.), M.R.C.P., Major in 
Indian Medical Service, Professor of Medicine, King George’s 
Medical College, Lucknow; Physician to King [George’s [Hos- 
pital and to the Lucknow Tuberculosis Hospital. Pp. 181; 
84 charts. New York: William Wood & Co., 1915. 

This book is an attempt on the part of two men who have had 
a large experience in the use of tuberculin to reduce to writing 
the general rules which have guided them. They regard fully 75 
per cent, of the cases of pulmonary tuberculosis coming to them 
as suitable for tuberculin treatment, and they do not consider a 
secondary infection by other organisms or a hemoptysis as a contra- 
indication. They do, however, regard as contra-indications marked 
emaciation, tuberculous diarrhea, a very rapid pulse, a high and 
continued fever, and acute disease. Special emphasis is placed 
upon temperature and weight records as guides to the continuation 
of treatment, the proper interval between doses, and the proper 
doses. The charts displayed in the book are numerous and most 
instructive. Only enough theory is given to make ajDpreciable 
the clinical and pathological aspects of tuberculin therapy. While 
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tin; miiiilHT f>f ca5(?s which they regard as suitahlc for tuhcroiHn 
iitjrrtinns 5<Y-ins largo, there i? evident a marked e(niservatisTn 
in tlicir method of applying the trc:itment, and the thoimht is 
f«trec<l upon us tliat some of our failures may have boon due to 
faulty applieation. T. G. M. 


Tiir. Mr.NTAL Hkaltu or thk h'ciiooi. Child. By .1. Ik AVali..\ci: 

\\ ALLIS'. Pii.D., Direetor-Klcct of the r.sycho-Educ.'ttional Clinic, 

.''t. Louis I’lihlic Hehools. New linven: Vale University Press. 

].\ this ho<ik the author has endeavored to cover the field of 
dinie.’il psyehologw in its modern nsj)cets, correlating it with school 
nu'tlieal insj>eetion and the phy.dcal health of the child, and to fur- 
nish a <yinipendiu!n of information concerning organized activities 
in tliis field throughout tin; Unitcfl State's. 

The hook contains nineteen chaj>tcrs which in brief inehide the 
consideration of clinical psychology, the functions of the psyeluo 
iogical clinic, psychological research among cpilcptic.s (in wliich 
grou]) r)r. Wallin has had much valuable .«])ecial cxjwricnctd, the 
[iresent ^tatus of the Binct-Simon tc.st.s, and the relation of i)hy.«ical 
liealth to nuaital de.velopment, including .sjKH-ial consideratitm of 
the relation of carious tc(;th to mental development. 

There is also jircsented a .skeleton outline for the recording of 
ca^e hi-torie.s when dealing with supposedly ilelicient chihlren, the 
field of investigation covering social, medical, ]>sychological, and 
educational information. 

Taken together, the book is full of interesting facts, gathered 
('vidently at great labor and correlated by one with a keen analytical 
mind, d’he book is really one of the most valuable ta>ntrihutions 
of solid material to those intercepted in mentally defieient children. 
Extensive bibliographies are given at the end of several of the 
ehajUers, and the apjwndix contains a mass of statistical informa- 
tion coiicerning the work that is being done by educational authori- 
ties in dill'erent .American cities, tin' places at which instruction is 
given in the subjects, and the cities in which sjiecial instnii-tion 
for tuberculous, blind, crippled, etc., children is given. 

'I'lic most valuable feature.s of the book are the commentaries 
upon the value and limitations of the Binet-.‘'imon psychological 
tests, the mental condition of epileptics, and the great maps of 
informatitm, statistical and otherwi-<', conct-rning the edination 
of dejicient <‘hili!ren thronghoiit tlic United .‘''tatc-. 

'I'lie onl\ prtints in the hook which may he reviewed in a critical 
'piril are the chapter on the relation of dee;iyed teeth to the mental 
tlevelopmeot, the r» j>e!itioii of the v. riter's views upon tile limits 
of the Binet tC'ts. and tlie tendeiiey lt» n-e language whieh, v.hife 
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thoroughly sound and scientific, might be replaced by simpler 
English words. 

Regarding the relation between dental caries and mental devel- 
opment the conclusions are possibly prernature. In the matter of 
the limits of the Binet tests the reviewer agrees with the author 
absolutely in his conclusions, but does not feel that the claims of 
the ardent advocates of these tests as a diagnostic measure are 
worth combating so constantly. 

Altogether, the book is one that every person giving special study 
to the subject of mentally deficient children would do well to 
possess. W. S. C. 


Manual of Surgery. By Alexis Thomson, F.R.C.S. (Edin.), 
Professor of Surgery, University of Edinburgh; Surgeon to Edin- 
^ burgh Royal Infirmary; and Alexander Miles, F.R.C.S. (Edin.), 
Surgeon to Edinburgh Royal Infirmary. Fifth edition; two 
volumes. Pp. 1724; 590 illustrations. London: Henry Frowde; 
Hodder & Stoughton, 1915. 

These two volumes comprise two-thirds of the work by these 
authors on surgery. One volume considers general surgical ques- 
tions, the second takes up regional surgery, and the third treats 
the operative side of all surgery. In many ways this arrangement 
is an advantage, making it much handier and convenient in reference. 

This, the fifth edition, has improved the entire work. The subject 
matter on pathology and treatment has been brought up to date. 
Many new illustrations have been added and all debatable questions 
left out entirely. The arrangement of the subject matter is very 
good. The paragraphs on surgical anatomy that frequently head 
the chapters are a great help and save much time when one is making 
a detailed study of the subject. The idea is an excellent one and 
is especially serviceable to students. 

The text is remarkably free from useless references and bibliog- 
raphy. No space is given to theorizing. Facts are stated when 
definitely known. Each subject is treated in its entirety, i. e., its 
etiology, symptomatology, complications, diagnosis, and treatment. 

The style of the text is very pleasing, the expression to the 
point, clear, concise and smooth. The illustrations are good and 
really illustrate their subject. In some cases, however, the stage 
of the disease shown seems a little far advanced. Diagnosis should 
be made early and illustrations should aid in doing this rather than 
in showing final stages of disease. 

The book itself is well put up. It is handy in size, the print is 
clean and easily read, and the paper all that could be desired. 

The work is a good one. ' E. L. E. 
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Din r.itr.NTiAF Diaony*?!?. By Bichaud C. Cai!ot. M.l)., 
atit l’rofc.?>or of Clinical Alwlinnc, Harvard rnivcr^ity Aledi- 
cal School, J3o5ton, Ma??.; Chief of the V\v<l Medif’;!! S<T^■iec. 
Aia.'>tichii.-;ett5 General Hospital. Vol, II. I*p. TOO; 2'>j il!t!>- 
trations; 22 chart?; one colored plate, rhiladelphia and Londoii; 
W. B. .Saunders C ompany. 

Thi.s new volmne of Hr. Cahots work i.? inr>dL’!lcd .-dons: the 
lines of the well-known earlier volume. The author p^e^ents the 
clinical history, yihysical examination, and laboratory findini:,-. of 
a series of illustrative eases, dbeusse? the diagnosis on the b.-isis 
of these data, and then gives either the nuto])sy findings or the 
<!iagnosti(.' evidence from the ftirther course of the case. No more 
vivid mean.^ of pre.'enting bedside diagno.sis in ))ook font) enn be 
conceived, and the careful study of the material which he presents 
is exceedingly instructive as well as entertaining. Kach of tlic 
nineteen chapters is devoted to ca.scs exhibiting some ])articular 
syinjjtom or phy.sical finding n.s follow.s: abdominal and other 
tumors, vertigo, diarrhea, dy.spcp.sia, licmatemc.sis, gland.?, blofHl 
in the .stools, swelling of the face, hemopty.si.s, edema of the legs, 
frequent micturition and poly»irin, fainting, hoarseness, palhir, 
swelling of the arm, delirium, palpitation and arrliythmia, tremor, 
a.scites, and abdominal enlargement. In all 317 cases are dctailevl. 
At the beginning of each chapter the author devotes a few j)agcs 
to a discussion of tiic general .subject of the chapter, .and presents 
in chart form some st.atistic.al material concerning the relativa* 
frecpicncy with which v.arious conditions give rise to the disorder 
nndcr consitlcration. The work is freely illustrated with tem- 
perature charts, di.agrams of the phvsical fiiuiings, hlood charts, 
etc. ‘ ■ ^ .1. 11. A. 


Tin; Goi.n-iiK.AT)i:n Cank. By Wim.iam MAc.MicnAr.i.. M.D.. 
witli .ail intro/luction by Wiu.lA.M 0.si.i;i;, B.A.. .M.D.. 
and a preface bv Fkancis B. l*A<rKAlU), M.D. I’p- -oh Xcv 
^•ork: Paul B. Hoel«-r, 

'I'liK present edition of the ($nhl-hi(nhd Cnrn- i? gotten up in an 
at tr, active and tasteful manner. 'I’iie brief i>iograj>hic.ai skctcla -- 
of BadelifYe, ]M«-ad, ,\skexv, Pit<-airn. and Baillie, a-. pn-.'itiU'd 
in till? viilume, will d(lnbtIe^s lie welcomed by ait intcrcYcil in 
bistorieal medicine. .1. II. M., -II;. 
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Partial Occlusion in the Treatment of Aneurysms. — Martin {Surg., 
Gynec, and Obst., 1915, xxi, 629) reports 3 interesting cases of pul- 
sating exophthalmos, due to trauma, and completely cured by liga- 
tion of the common carotid artery atone in 1 case and partial liga- 
tion of this artery and some orbital veins in 2 cases. The treatment 
indicated in these cases, due to arteriovenous aneurysm, would be, 
after preliminary tests as to the effect of compression of the carotid: 
(1) An occlusion of the vessel by an absorbable ligature up to the point 
of stopping the bruit and pulsation. The patient can best testify as 
to the disappearance of the bruit but must distinguish between a true 
ear tinnitus which often follows basal fracture and the rythmically 
throbbing noise of his aneurysm; (2) ligation of one or more dilated 
orbital vessels; (3) starvation diet, guarding against acidosis, with but 
little fluid; bowel evacuations, accomplished without straining, and 
two weeks’ rest in bed made, if not alluring, at least bearable bj^ the 
judicious use of anodynes. 


Typhoid Perforation.— -Gibbon {Ann. Surg., 1915, Ixii, 385 and 539) 
collected and studied 139 cases from the records of the Pennsylvania 
Hospital. He believes that our errors result not from any lack of knowl- 
edge of symptoms, but rather from a hesitancy to comprehend the im- 
portance of promptly acting when these symptoms present themselves. 
TJie two most valuable symptoms are pain and rigidity, and on these 
symptoms we must rely nearly altogether. Of course, if the pain comes 
on suddenly and the rigidity is marked, a perforation must be suspected 
and the exploration made. The less sudden and severe the pain and 
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rigidity, the mure (lilliciilt the tlhignoM? hecoiiic^. Digit.nl exnmitui- 
tioti per rectum should always he made titid often will reveal the vers 
significant acute tenderness. The alssence of a Icnkoeyttssis i- of no 
fliacnostic v.ahie. .As a rule it takes from r'ight to twelve hour.> for the 
average case of perforation to develop a leukocytosis. The presence of 
a Ieukocyto.si.s, of course, i.s of diagnostic value, There .should he no 
delay in operating if the surgeon helieves from the symptoms tliat a 
{M;rforation has prohahly occurred. .A (piick exploration does not do 
much damage, hut delayed operation is the cau.se of the high mortality. 
The .safe.st rule regarding anesthesia, is to open the ahdomen under 
infiltration anesthesia and administer a general aneslhetie only if it 
i.s nece.ssary, and then for as hrief a time as possible. The rule in 
Gibbon’s c:ise,s was to close the perforation with drainjige of the ahdosiien 
htit in a numher of eases the perforated bowel was sutured in the 
abdominal wound and allowed to drain. Continunns cnteroelysis 
i.s the most iinj)ortant pan of the after-treatment. The Fowler position, 
although of great help in many cases of i»erforative i)critonitis, is not 
alway.s aflvisablc in typhoid fever, a.s tlx* patient is often too weak 
to stand it. 


Fractures of the Femur. — Stiu.nkk (.l/ur. Surg .. lOhu, Ixii, CdO) 
says that much has l)ecn written concerning the fractures of all hones 
hut the femur presents some of the greatest diflicnlties to he eneonntered 
wliile its anatomical unci physiologictd imi)()rtancc accentuates the 
necessity for a good result. Stcinkc followed uj) the late rcsult.s of 02 
cases taken from the records of tijc Episcopal Hospital, ]."> of the 
fractures occurring through the neck of the femur, G tlirough the tro- 
chanters, 30 through the sh.aft and o through the lower end. A.'* to 
treatment, the non-operative gave ns good results, fnnetionally. as the 
operative, althougli the plated cases were selected, which without 
oiieration mo.sl certainly wotild have given jioor re.snlt.s. (Jootl ajiprii-xi- 
ination and alignment of the fragments is not necessary for a str.'dght 
.'tnd unshortened limb. I'rncttire.s of the neck were more! fretpient iti 
the aged of the female se.x, indirectly cause a high mortality heeause of 
the age of the patient and the lowered re.sistance, and gave a moderate 
disability period. F'ractures tlirough the trocluinters were all in malt-'i 
and gave a long dbahility pc'riod with lowered e.irning capacity in 
two-thirds of the ea.<e.s. Fracture.s of the lower end of the femur gave 
an average disal'ility of about six jnoiUhs, while a good functional 
remit was obtained in about one-half of the ca.ses. Tliey were all malcF 
Fractnrts of the shaft gave the best results and had the shortest di.-- 
ahility period. Thi-y were the tnost frecpient and wen- mo>tiy inalc'. 
The mortality from fractures of the femur other than of tlie neck v a-> 
low, being about 2 jicr cent, in this si'ries. 

ObturalorHernia. — McM.cno.v (.Inn. Sr.rg., IPl."), Ixii, 7i()i 
ijuotint: Meyer, that the di:igni>,-i,s itt b>-;i is <inly u probabh- otf 
and that oje ratioii should therefore he early. lb- reports a eno- ..per- 
utctl on in whieh. although the pati'-nt said he ha.i a hernia for four 
vraf'. ivtid cave the .‘.i'.:n- of having -nilered from straugidation for a 
Vi-ek, the hernia i ould init 1«‘ Ite-iii-d iinti! tiw ideloinen had !e en oje fi. 
It eouhl not be reriio-ed Until after e.vjh>-«re of the he.-nl,i in sheofuiir.tt.ir 
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region. Recovery was uneventful; the bowel after the reduction of the 
hernia having no evidence of circulatory impairment. In view of the 
difficulty of positive diagnosis and the difficulty of exposing the obtu- 
rator region by dissection, a preliminary median abdominal laparotomy 
seems a sensible procedure in suspefcted cases of obturator hernia. It 
has the following points of advantage: The diagnosis is cleared up at 
once. The possibility of making an exposure of the obturator region 
only to find no hernia there is avoided. The abdominal incision greatly 
facilitates any necessary repair of the herniated intestine. In cases 
where the condition of the patient demands quick work, the hernia can 
be reduced from within the abdomen, relieving the constriction under 
direct inspection with the patient in the Trendelenburg position. The 
obturator opening could then be closed by a few sutures from within. 
When the patient’s condition permits, the obturator region can be 
exposed and the sac dissected free and ligated. Inasmueh as it estab- 
lishes the diagnosis at once and facilitates subsequent operative pro- 
cedure, preliminary laparotomy seems extremely rational. The modern 
system of prompt laparotomy in the early stages of all cases of intestinal 
occlusion will, no doubt, very much lower the mortality-rate in future 
cases of obturator hernia. 


The Action of Radium on Transplanted Tumors of Animals. — 
Wood and Prime {Ann. Surg., 1915, Ixii, 751), working under the 
George Crocker Special Research Fund at Columbia University, 
used rat and mouse tumors of various types, among them the Elirlich 
sp'indle-cell mouse sarcoma, the Flexner-Jobling rat carcinoma, and 
mouse carcinomata No, 11 and No. 180 of the Crocker Fund scries. 
These were treated either after removal from the host or in situ. In the 
former method a portion of the tumor to be used was cut into small 
pieces of uniform size, and these were moistened with Ringer’s solu- 
tion, put into hollow slides, covered with a thin cover-glass, sealed 
with paraffin, and exposed to the tubes of radium. Their conclusions 
are as follows : Three factors only are important in the action of radium 
on tumors: time of exposure, amount of radium element, and distance 
between the radium tube and the tumor tissue. The removal by suit- 
able filters of the larger part of the beta rays diminishes proportionately 
the effect of the radium, but the effect of the gamma rays is in accord- 
ance with the same general law which governs the beta rays. Sublethal 
exposures slow the growth of tumor cells for some time, while shorter 
treatments seem to stimulate the cellular activities. The facts derived 
from their experiments regarding the quantity of radium element and 
the time of exposure necessary for a given distance may be applied, 
with reasonable accuracy, to human malignant tumors. The experi- 
ments show also that when only pure gamma rays are used the neces- 
sary exposure is eight times as long as that required when the gamma 
and hard beta rays combined are employed, but as the latter are largely 
absorbed by 1 cm. of tissue the gamma rays alone must be used for 
all the deep work. The effect of the radium radiations on tumor cells 
in vitro is less marked than is that on isolated cellular elements. This 
explains the faet that an exposure which will destroy a small metastatic 
nodule in man is quite ineffective in the case of a well-vascularized 
primary carcinoma. 
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The Effect of Carbon Dioxid in the Inspired Air on Patients with 
Cardiac Disease.— Peaijody {Arch. Int. Mai., 101.5, xvi.SlB) (icscrllM's 
rxporiincnts in winch normal individuals and patients with cardiac or 
c.nrdiorennl disc.asc liave been made to hre.athe air containing incrc.isinc 
amounts of carbon flinxi<l. Tlie carbon dioxid content of tlic inspired 
air was determined for each subject, anrl the total ventilation of the 
.subject per minute wa.s measured at frequent intervals. Peaborly 
found that normal individuals react to carbon dioxul in a fairly constant 
manner, and that their total ventilation is doubled when the carlam 
dioxid content is between 4.2 and ,5.4 per cent, of the inspired air. 
Patients with cardiac and cardiorenal disease well compensated, who 
are without .acidosi.s ns indicated by the carbon dioxid tension of the 
alveolar air, re.'ict in a matiner similar to normal subjects. IIow<fver, 
patient.s sufTcring from these same di.scasc.s, but with decompensation 
find with acidosis are much more stt.sccj>tiblc to the carbon dioxid in 
the irispirwl air. Dyspnea is more easih’ produced than in nomial 
snbjcct.s or in j)aticnts without acidosis ami the ventilation may be 
doublMl whim the inspired air contjiins only 2 to 2 per cent, of carbon 
dioxid. 'J’hat the increasctl .sensitiveness to carbon rlio.viii rlocs depend 
on the acidosis was clearly demonstrated in 2 cases. Peabody says 
that while acidosis is not the only factor cati.sing the dyspnea in cardiac 
and canliorenal disea.se, it nuiy be an element of considerable impor- 
tance in firodncing the clinical picture of decompensation. The article 
supce.sl.s .stronply as a therapeutic measure to relieve dyspnea, the eor- 
rection so far .'i.s pos.sible of acidosis oecurriny in jiatient.s sutTeriny from 
e.nrdine or cardiorenal di.sea.se. 


The Acidosisof Chronic Nephritis. — PKAnonv i.\rr.h. /«/. MciL, 191.5, 
xvi, 9.55) says that in mild c:L«e.s of uneomplieated chronicfin iihritis, in 
which the phenolsuliihonephthalein te.^t .sliow.« a normal renal function 
there is usually little or no acido.si.s. More advanced eare.s, .shoainy 
moilerate or wen extreme decre;i.'-e in the phenol.-mlphoTi.'plttliidein 
output, .'■'how an ncidiesis by the “alkali tolerancir” test, but there may 
be no fall in tin- alveolar tvirlmn dioxirl tension. Only in very advarienl 
is the acidosis usually so marked as to eauo- n deerea-e ifi the 
alveolar earlwm tlioxid tension. Most caseA in whieh the uKeolar 
carhoii tifoxid {fn,.if>n is helow normal show a phenM!snlph<>ni {)hthi',le!(! 
out(>ut whieh is below 10 per *-enf. in two Jiotirs. On tie- oiiser iemd. 


eases showing a phenol-nlphonephthaleiti output of “ tniee.-c” or • 


JO ay I 
ehr‘>n!< 


lave a mvrmai nlve.jlar e.irl>oU tlioxid ten-.ioti, Tlie aeiOo-!- tc 
m-phriti' is dm- to a retention, re.-sthiny frtnn ineff!. lent n te-d 
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excretion. Acidosis is probably a very constant feature of uremia, 
but only in a limited number of cases is it of sufficient grade to cause 
definite clinical symptoms analogous to those seen in advanced diabetes. 
In these cases the symptoms caused by the acidosis may be relieved 
by alkali therapy. 

The Treatment of Amebic Dysentery. — ^Low {Brit. Med. Jour., 1915, 
2863, 714) says that emetin may be regarded as a specific drug in the 
treatment of the amebic form of dysentery and can be given intra- 
venously, subcutaneously, intramuscularly, or orally. Intravenous 
• administration may be adopted in moribund or fulminant cases, but 
the other methods are preferable for general use. The subcutaneous 
injections often result in local pains and stiffness which may last for 
several days, and the same effects may follow intramuscular injections, 
but are less frequent. Intramuscular injection is the most suitable 
method of administering emetin, but care should be taken to avoid 
giving successive doses into the same region. Intramuscular and sub- 
cutaneous injections are not followed by nausea or vomiting, even when 
large doses are given, but these symptoms may result from oral admin- 
istration. So far as curative effects are concerned, there is no choice 
of mode of administration so long as the drug is retained. For oral 
administration the drug should be given in keratin-coated tablets at 
bedtime. For injection the dose should be two daily injections of a 
grain each for the first few days, and thereafter one grain every evening 
until a total of 12 grains have been given. If the symptoms are not all 
relieved, the disease is probably due to some cause other than the 
ameba. The action of the drug on the vegetative or living stage of 
the ameba is very rapid, the parasites quickly disappearing, as do also 
the blood and mucus and other symptoms. Emetin is said not to effect 
the ameba in its. encysted form, but in the experience of the author 
daily doses of 1 grain each quickly caused these forms to disappear 
from the stools. The treatment of the chronic cases and carriers is 
therefore the same as for the acute cases. Bed treatment is not now 
necessary, but careful attention to the diet and a systematic course of 
emetin is essential to a cure. Low notes that the incidence of liver 
abscess complicating amebic dysentery is much less with emetin 
treatment. 


Artificial Pneumothorax in the Treatment of Pulmonary Tuberculosis. 
— Sachs {Jour. Amcr. Med. Assn., 1915, Ixv, 1861) reviews critically 
the results obtained by twenty-four American observers in the treat- 
ment of pulmonary tuberculosis with artificial pneumothorax. The 
author in his conclusions states that experience with artificial pneumo- 
thorax in the treatment of pulmonary tuberculosis is gradually modify- 
ing the sphere of its application. The trend is toward its use, regardless 
of stage, in all progressive cases (particularly with unilateral involve- 
ment) which fail, after sufficient trial, to respond to strict sanatorium 
regimen. Complications incident to the employment of this method, 
the great importance of continuous strict observation and thorough 
clinical, laboratory and Boentgen study of each individual case, the 
period essential after each reinflation, the inability of outlining in 
advance the time of reinflations, in short, the close dependence of each 
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5iim-^.4vc step in pncuniothonix therapy on die varying condition of 
die puticiu. are all factors tvhich call, in the majority of cases, in the 
interest of safety and best results, for hospital or sanatorium snper- 
\-ision, at least for a fete mouths, of each individual case in whicli the 
method is heiiip applied. Cln.se attention to every important detail 
of technic, as well as strict asepsis, is also less of a problem, under 
such conditions, recardle.ss of the c.x'cellcnt results ohtairie<] hy some 
observers in dispensary and oflice practice. The present tendency, 
grown out of c.vperiencc, is toward greater conservation in the. selection 
of cases, selection based on thorough preliminary study and full 
consideration of the jiossihlc eirect of compression in the individual 
case. Conservatism needs to characterize each successive stop in die 
gradual attainment and subsequent maintenance of a .satisfactory 
cninpre.'Sion, witli avoidance of too fretiiient reinflations and excessive 
intrapleural jiressurc. This attitude is very important, with a method 
the application of which cannot be subject to rule, but is dependent 
on the condition of each individual case. Through improvement of 
various details of technic and greater conservatism of action, piicn- 
inotliorax tlicrapy is gradnaify finding its defined place in tlie treat- 
ment of cases of pulmonary tuberculosis whicli do not yield to other 
methods. 


Observations on Antityphoid Vaccination. — NTciiot.s (Jour. Erpi-r. 

101'), xxii, 7S0) says that the living sensitized typhoid vaccine 
i.s not without danger for general use, especially in tiie military service, 
as it rcttiins the po\Vcr of catising typhoid fever if accidentally taken by 
mmitli. He also points out the non-relation.ship between viruleney and 
to.xicity. Tlie army strain, nitiiougli pathogenic and relatively avinileiit 
nevertheless is distinctly toxic, and it is upon this latter factor that it.s 
cflicncy depeiid.s. In regard to Gay’.s tyiihnidin .skin reaction, Kieiiols 
belicve.s tiiat it i.s not an index of true immunity, but rather an indica- 
tion of typhoid jirniein sensitization, which i.s not as coiiqilet*-, iier- 
manont or specific ns true immunity. 


The Late Results of Active Immunization with Diphtheria Toxin- 
Antitoxin and with Toxin- Antitoxin Combined with Diphtheria 
Bacilli. -I'.MiK and ZiNoiiF.it (Jour, .inu-r. Mrd. .I.fsn., 101.'), Iw, 


in an earlier report found that the cases injeeted could !»• divided 
into iwo sliaqily dilTcreiitiatcd eroiips; (1) 'I'hosc who had a natural 
antitoxin immimity protliiceil a very ilecided increa'^e in ifie arumint 
of antitoxin after iiijeetion> of tnxin-untitoxiri. The rc^[H>Ilse wai 
very prompt and followol even after a .singh- iiijeetion. 'I’he.M' itidi- 
xidiials were, however, naturally immune i-ven before tiie injeetioa*, 
and in-eded no fiirilu-r immnnizing injections, (gj Tin.oe who had no 
miutral antitoxin iiiimniiily ami were thendorc probabU Mi-eepti!.!'* 
to dipbtiicria gnve entirely dilTenMit n^siilt'. .\n early rcNpona- (witfiir; 
from four to six weeks aft« r tin- iiijeetinji'' ' to the aetive iiiiiiiimization 
wii- iiotei! ill only 'J-'* to :g) |)*-r <*-iit. «»f tie- injected individual'. Tie- 
examination of tiie blo'e! s. nmi of llu'.e patient.-' for antititxirs -lioard 


the pr< ne>' of from one 
.\inonv tk-o-- V, iio <lt<l 
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trace of antitoxin had developed in the cells and had accumulated 
in the blood. When these individuals were retested from six to eight- 
teen months later, a large proportion now gave a negative Schick reac- 
tion and were thus found to have finally become immune. Their 
results in active immunization up to the present time have led the 
authors to the conclusion that, while the toxin-antitoxin injections 
cannot be depended upon to prevent diphtheria in the presence of 
immediate danger of infection because of the slow development of 
immunity in a majority of cases, yet the injection is of value in render- 
ing a community or school population immune to the dangers of 
infection from future exposure up to a period of possibly several years. 
The authors conclude from their experience with these injections that 
individuals who, before treatment, give a negative Schick reaction 
are immune probably for life and, therefore, it is not necessary to inject 
them, when exposed, either with antitoxin or toxin-antitoxin. Those 
who give a positive Schick reaction and are exposed to diphtheria 
and in immediate danger should receive either antitoxin alone or, if a 
longer protection is desired, both antitoxin and toxin-antitoxin. For the 
general prophylaxis against diphtheria in schools and communities, 
excluding immediate contacts, a mixture of toxin-antitoxin alone 
(from 85 to 90 per cent, of the L-j- dose of toxin to each unit of anti- 
toxin) or toxin-antitoxin plus vaccine of killed diphtheria bacilli is 
recommended. The dose is 1 c.c. of toxin-antitoxin and 1,000,000,000 
bacteria injected subcutaneously and repeated three times at intervals 
of six or seven days. Sufficient time has not as yet elapsed to judge 
the value of adding the injections of the bacilli to the toxin-antitoxin. 
The early and the late results of active immunization should be deter- 
mined with the Schick test. Early results are those obtained by the 
application of the test within four weeks, and late results from four 
months to two years after the immunizing injections. 


The Treatment of Paresis by Injections of Neosalvarsan into the 
Lateral Ventricle. — ^Haimmond and Sharpe {Jour. Amer. Med. Assn., 
1915, Ixv, 2147) present a preliminary report dealing with the injection 
of salvarsanized serum and small doses of neosalvarsan directly into the 
lateral ventricle for the treatment of general paresis. The report 
shows that the operation can be successfully performed and they 
believe that further experience with selected early cases will show 
a decided superiority to other methods of treatment from a clinical 
standpoint. The authors state that, in comparison with the deadly 
nature of paresis, the hazard of intradural treatment, by whatever 
method, is of little moment. On experimental and clinical grounds 
both subdural and intraventricular methods are superior to the intra- 
spinal route, in the treatment of paresis. They believe, furthermore, 
that the intraventrieular method is not only superior to the subdural 
route, but also safer. The intraventricular method, with careful 
technic, and a due regard for the anatomy of the brain and the 
delicate nature of the tissues is practicallj’^ free from danger. The 
authors are of the opinion that if the freedom from imfavorable symp- 
toms so far achieved in intraventricular injection can be maintained, 
it will be imperative to so treat paresis in its earliest stages, with 
greater chance of marked improvement and perhaps permanent arrest 
of symptoms. 
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The Treatment of Syphilis of the Nervous System by Intradural 
Injections of Saivarsan.-— Wtu; (Jour. Lnh. and Clin. Med., TOlo, i, 
119) reports fifteen eases of various fonns of syphilitic; disease of tlie 
central nervous system treated hy intradural injections of old salvarsan. 
None liave sufTcred any ill consequences. In all hcit 2 patients 
definite objective improvement could be noted in the spinal fluid. 
With full allowance for the possible suggrestive clement, there was, 
nevcrthelas.s, a marked suiijcctivc improvement in the majority of the 
cases. .Such improvement wa.s not seen to he transitory, but appears 
to be permanent. Three patients luivo dhappeared from observation, 
but none of the remaining 12 have relapsed with regarri to .symptoms. 
I’otir patients have been restored to usefulness and are making a liveli- 
hood, which before their treatment they were unable to tio. The 
patients .sliowitig the most marked improvement were those sutrering 
from early brain or cord .syphilis, but encouraging residt.s were also 
noted in ca.ses of tabe.s dorsalis. No patient reeeivc<l over three injec- 
tions, but it .seemed to the author that further treatment in cases in 
which iiTiprovement had occurred wotiid be indicated. 


The Reflex Effects of Alcohol on the Circulation. — Ltmi (Jour, .tinrr. 
Med. Af'xu., l.xiv, SOS) upon the ground of experimental ami 

clinical observations, says that small doses of tindiluted wliisky cause 
a reflex effect on the circulation in a certain percentage of the patients. 
The reflex is most evident in those ca.ses with hyperactive stiperlirial 
and dwp refle.xes. least evident in those who are apathetic as a result of 
bacterial toxemia. It is more marked in morlerate tisers of .alcohol than 
in those who use alcohol to e.xeess. This is probaldy due to the pro- 
tective secretion of mucus which is present in alcoholic giistritis. 'I’lie 
reflex is elicited only by irritating concentrations of whisky. Well- 
dilutetl whisk.v ctiuses firactteally no changes in the eirrulation before 
abs-oqition. 'I’he degree of response varies more or less din‘etly with 
the degree of irritation induced; that is. with the dose and the eoneentra- 
ti'ui. 'fhe changes ])ro!lneed in the he.'irt rate arc so .small that they 
ar<' well withitt the normal flnctuiitions. The systolic blood-pressure is 
niis<'d only slightly. Tlie maxitmnn is reaelas! within the first minute, 
and there the jin’ssun; declines so that it reaches nonnal in h'ss than 
half Jin hour. 'I'lu* diastotie pre.-">ure is also r:iise<i, j)roportioti!ite!y 
le>s than the systolic, but the return to the original level is very much 
slower. .\s a n-sult. the jiulse pn-i'-ure. whieii was temporarily increas' d 
innufsliately after the whisky was swallowed, is pennanently decre:ise<l. 
That i-.. the jtube after a fleeting inerea-e in size bi'eotnes suialler. In 
some individtinl <‘:i.-<-s the deen-ase in pube j)ressun‘ is brought about 
by a dispnqairtionate rise in the duestotic pressure as well as liy its 
csnnp.-imtively slower derliiie. I'riun tlu'-c investigatiom. if is apparent 
tlmf alcohol d.oes not stimulate the cirrtilation either iiy itiereasiog the 
Iwe.rt rate or !q' raising tlie b!'v>l-jmvsnri-s. advfK-;it'‘s of lie- 

use of alcohol, while admitting tin* truth of tie- foregoing, may claim 
that whi-ky tmjirovi-., lie- cirenlaiiott in -omc otle r fa hiori. 'J'iius. 
this dntg may inert w'e tli*- work done l.y the fieart or it m;o.’ irterr-.vw 
tin- \i-I.K i(y o: the bhv-r-! flow or it may impro-, c the eni' Ir!ny_of tie- 
heart ns a puiiip. l.ie!> found that the thauys induced fo v.fi!'ky in 
the-’- three factors we,w eotuparatively insignificant. 
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Acute Yellow Atrophy of the Liver in Syphilis. — Bendig {Munchcn. 
Tried. Wclmsohr., 1915, Ixii, 1144) reports a case of primary syphilis 
who was being treated Avith both mercury and salvarsan. The first 
two injections of salvarsan were followed by no untoward symptoms, 
but the third injection produced marked vomiting, and two days later 
symptoms of acute yellow atrophy developed with a fatal termination 
within two days. Bendig calls attention to the fact that he reported 
in 1908 an almost identical fatal case. Since this was before the dis- 
covery of salvarsan he believes tliat salvarsan need not necessarily 
be the cause of death in the present case. 


PEDIATRICS 
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THOMPSON S. WESTCOTT, M.D., and FREDERICK O. WAAGE, M.D., 

OP PHILADELPHIA. 


Tuberculous Skin Lesions. — Northrup {Arch. Pediat., 1915, xxxii, 
887) reports a tuberculous skin eruption in a child of fifteen months. 
Three similar cases were reported previously. This condition is rather 
rare in the very young and Tileston concludes it occurs only in fatal 
cases as a terminal event. The case in point had tuberculous menin- 
gitis and pulmonary tuberculosis besides the skin lesions. There was a 
history of tuberculosis in the mother and a brother. The history 
shows progressive wasting for six months. The lymphatic glands of 
the neck, axilla and inguinal region were moderately enlarged. The 
skin eruption was mostly on the trunk, especially on the back, some 
on the face and forearm. The character of the lesions was papulo- 
pustular and umbilicated, and while showing no tubercle bacilli on 
microscopic examination, was diagnosed as a tuberculide of the skin 
with some secondary infection. There were tubercles in the lymph 
nodes and subcutaneous tissue, the lungs, meninges, and intestines. 
While no bacilli were found in the sputum, glands or skin lesions, 
the Roentgen-ray showed miliary tuberculosis of the lungs. The 
physical signs in the chest had been inconclusive. This exemplifies 
the important bearing the Roentgen-ray has on diseased conditions, 
especially in children. While localized tuberculosis is common, dis- 
seminated tuberculous eruption of the skin, necrotic tuberculid, is rare 
in infancy. 


Macewen’s Sign in Intracranial Pressure. — ^Wilcox (Arch. Pediat., 
1916, xxxii, 909) offers an interesting elucidation of Macewen’s sign 
in changes and intracranial pressure and illustrates the practical 
application of this cliange of note. Different normal percussion notes 
belong to varying ages, Avith their corresponding states of skull 
dcA'clopment. Disease influences the character of skull percussion, 
rickets being the best example of this. A rachitic skull at six years 
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will give a percussion note similar to that found normally in an 
infant of six months. If this case develops increased spinal fluid a 
sharp, high-pitched, clear note is at once found to have replaced the 
former full, low-pitched, non-resonant percussion. If the cranial 
walls are too thin no note will be produced even though intra- 
cranal pressure be high. Macewen’s sign is best determined by 
the stethoscope placed on the forehead just above the base of the 
nose. The skull is tapped directly with the percussing finger or hammer 
over the parietal region, beginning just over the parietal boss, from 
which the finger approaches the stethoscope. This should be carried 
out on both sides of the head. The typical sign observed in this way 
consists of a high-pitched, sharp, short, cracked-pot note. It is most 
distinct over and around the parietal boss and diminishes toward the 
stethoscope, while the reverse obtains in a normal skull where the note 
is heard more loudly as one approaches the stethoscope. The cracked- 
pot note of Macewen should be considered as a relative variation 
from the normal and not as a definite entity. When this sign is positive 
and cerebral fluid under pressure is withdrawn in the usual amount 
the note goes back to more nearly the normal almost at once. The 
sign was present in 50 of 53 cases of tuberculous meningitis and 17 of 
18 cases of meningitis of other types. It was present in all of 5 cases 
of poliomyelitis. It was found to vary directly with the development 
and recession of cerebral symptoms as complications of disease not 
directly affecting the central nervous system. The sign is uniformly 
lacking in children normal as to the brain and its coverings. 

Infantile Paralysis in North Austria, — Stiefler (JFten. Mm. 
Wchnschr., 1915, xxviii, 1079) states that aside from very occasional 
sporadic cases, anterior poliomyelitis did not appear in epidemic form 
in Austria, especially the northern part, until 1907. Stiefler analyzed 
187 cases occurring from 1909 to 1913. These cases are practically 
equall}^ distributed among males and females. The highest number 
of cases occurred in children from three to six years of age (45 and 46 
cases), the next highest being between four and six years (32 cases). 
The incidence decreases with increasing age periods, but between 
forty-one and fifty years 9 cases are reported. Most of the cases 
occurred among the farming and laboring classes. Almost all cases 
showed a prodromal stage of several days with fever, rarely chill, as 
the leading symptom followed by severe sweats, vomiting, and con- 
stipation, and later inflammation of the throat. Otherwise the respira- 
tory system tvas rarely affected. Extreme tenderness of muscles and 
nerve trunks and paresthesias with pain in the legs and back are 
constant symptoms in these cases. Severe delirium occurred in only 
11 cases. There was generally a leukopenia. Motor disturbances such 
as clonic spasm, tremors, and choreiform movements were frequently 
observed in paralyzed limbs. Under Zapperffs classification these cases 
would be divided as follows: Spinal form, 14S cases; cerebral form, 12 
cases; and abortive form, 27 cases. In the acute stage the paralysis 
affected mostly the lower extremities and in one-third of the cases the 
gluteal and back muscles were involved. Of ISO cases including the 
paralyzed and abortive ca.se.s 04 recovered completely, 93 recovered 
partly, and 23 died. Only 37 of the paralyzed cases recovered com- 
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pletely. The highest mortality occurred between the ages of seven 
and fourteen years. From the epidemiological standpoint the history 
of these cases offers no new features. The incubation period was 
estimated to be from six to ten days. 


OBSTETRICS 
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EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


Pregnancy in a Rudimentary Uterine Cornu and in Bicornate 
Uterus. — ^Miccabrum {Ann. di Osteter, 1915, No. s) reports a case from 
Mangiagalli’s Clinic in Milan and illustrates his paper with some 
excellent colored reproductions of microscopic sections. He finds a 
special and unusual arrangement of the muscle fiber in the rudimentary 
cornu in this case and that there is not present the usual arrangements 
of Langhans’s layer. He found a direct connection between the rudi- 
mentary cornu and the maternal vessels through the intervillous spaces, 
nor did the vessels of the rudimentary uterus suddenly terminate in 
those of the decidua. There is a distinct decidua which forms in these 
cases and which seems to be developed largely from the muscular tissue. 
He does not consider that the conditions found are the result of 
mechanical factors nor that they are secondary to the anatomical 
peculiarities of the case. His study of the subject convinced him that 
the data ordinarily given as significant in the diagnosis of these cases 
are frequently of very little value. 


The Origin of Icterus in the Newborn. — Bang {Arch. mens, d’obstet., 
August, 1915) has studied this subject in the clinic at Copenhagen. 
He finds that the examination of the blood taken from the skin of the 
newborn soon after birth shows a great increase in the number of red 
cells. This must be considered a condition of stasis in the capillaries. 
During the first few days following birth the percentage of hemoglobin 
gradually, under normal conditions, returns to the average. Where, 
however, pathological conditions are present, the excess continues. 
The conditions are favorable for the retention of the excess in the 
liver, biliary pigments are formed in excess and absorbed throughout 
the entire organism. 


The Abderhalden Method of Diagnosis in Pregnancy in the Clinic 
at Basel. — Baumann {Monatschr. f. Gebnrtsh. v. Gyn'dk., 1915, xlii, .3) 
gives his experience in the obstetrical wards in the clinic at Basel. 
He obtained good results with the use of ninhydrin with placental 
tissue prepared by his own methods and by dialysis. He also had 
good results with what is known as dried placental albumin manu- 
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factured by the Hoechst method. Of this he employed 0.5 and 0.25 gm. 
in his experiment. When he used the ,moist placental substance, also 
devised by Hoeclist he had 40 per cent, of failuras. Tlie substance 
known as color placental extract failed to give good results. He had 
especial success by the Abderhalden method in diagnosticating difficult 
cases where there was much uncertainty in differential diagnosis. 
Ineluding cases of abortion and tubal molar pregnancy, the percentage 
of failures in diagnosis was from 3 to 4. If these were excluded, the 
percentage of failures diminished to 1.5 to 2 per cent. In one instance 
of tubal gestation, he took the blood direet from the open abdomen, 
and believes that the negative reaction arose from a failure in the 
technic. In a second case of pregnancy and myoma which gave late 
negative reaetion, it was impossible to tell the reason for the failure 
of the test. 


The Abderhalden Reaction in Patients Who are not Pregnant. — 
Van Waasbergbn {Mmatsohr. /. Gehurkh. u. Gyrialt., 1915, xlii, 3) 
has made experiments with the Abderhalden test in patients not preg- 
nant, In van der Hoven’s Clinic in Leyden the writer examined the 
sera of 69 women not in the pregnant condition and who had some 
abnormality or some condition of ill-health. The sera were treated 
after the Abderhalden method, using the dialyzing apparatus; in order 
to make a test of the accuracy of the method he employed a 1 per cent, 
peptone to obtain the characteristic violet color with ninhydrin, before 
applying the method to the sera in question. The first test made showed 
that of the 69 sera but 7 gave a negative reaction, but the intensity of 
the positive reaction differed very greatly. It wms interesting to observe 
that, in cases where there was a weak positive reaction, if the tem- 
perature arose, the reaction ■was very much stronger and that in the 
7 cases giving a negative reaction, 3 changed to a positive reaction 
Nvhen fever developed. The 4 sera wduch remained negative were 
from patients who had passed the menopause and were suffering from 
prolapse, while the other .3 sera ^vere from women aged respectively, 
fifteen, sixteen, and forty-one years. He divided the 08 patients into 
two groups, one aged from fifteen to twenty-five years; the other 
Uventy-six years and more. In the first group there were twenty and 
of these 55 per cent, gave a positive reaction; 35 per cent, a weak 
positive reaction; 10 per cent, a negative reaction. In the second 
group there were 43 of •svhom 37.5 per cent, gave a positive reaction; 
52 per cent, a weak positive reaction; 10 per cent, a negative reaction. 
These cases w'ere again studied when some fever had developed and in 
the first group 90 per cent, gave positive reaction; 10 per cent, a weak 
positive reaction and none of them a negative. In the older group 
50 per cent, gave a positive reaction; 41.5 per cent, a ■weak positive 
reaction; 8.5 per cent, a negative reaction. Evidently age had a con- 
siderable bearing upon the working of the test. The writer draws 
attention to L.\ngf/s {Bcrl. klin. Wchmehr., 1914, No. I7j experience, 
who obtained a positive reaction in patients suffering from tuberculosi-s 
and in surgical cases ■where pus had formed. As fever is accompanied 
by increased metabolism it is natural to exi>ect a positive Abderhalden 
test when fever is present. The wwiter in 41 cases obtained the date 
at which the menstrual period was expected and these patients were 
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divided into three groups, in accordance with the time elapsing before 
the actual development of the period. As the time for menstruation 
approached it was found that the reaction grew more intense, while 
at the moment of menstruation or immediately after it again became 
much weaker. Hence the test is a positive indication that pregnancy 
is not present, but menstruation is approaching. 

Disturbance in the Function of the Liver during Pregnancy. — 
Bauch {Monatschr. /. Gehirtsh. u. Gyndk., 1915, xlii) has examined 
22 pregnant patients by the administration of 40 gm. of galactose to 
determine the presence of this substance in the urine. In 8 (or 37 
per cent.) there was the elimination of from 0.4 to 1.8 gm. which did not, 
however, exceed the amount which is found in healthy non-pregnant 
cases and should therefore not be taken as indieating a pathological 
condition. Unquestionably the amount of sugar in the blood increases 
during pregnancy, but hyperglycemia was not observed. In one case 
showing some symptoms of a mild pregnancy toxemia there was an 
increase in the sugar content of the blood and when galactose was 
administered this became noticeably greater. 


Bed-sores Complicating Parturition and the Puerperal State. — 
Kottmaier {Zeniralbl. f. Gyndk., 1915, No. 39) reports the case of a 
primipara, aged twenty-six years, delivered spontaneously who, on the 
second day after labor, showed in the region of the posterior superior 
spine of the ileum two bluish-red surfaces which developed into bed 
sores. The patient had also sustained a laceration of the perineum 
and stitches had been taken, but this lesion healed slowly and poorly 
and it was necessary to keep the patient quiet in bed for twelve days. 
During this time, the bed sore healed under aseptic precautions and 
the use of ointments. His second case was that of a small, pale, primi- 
para with contracted pelvis, who gave birth to a child in spontaneous 
labor and in the latter portion of the labor became very excited with 
greatly increased patellar reflexes and great irritation of the skin. On 
the second day after the birth of the child in the same region similar 
lesions developed to those described in the flrst case. This patient 
had a gonorrheal endometritis and was three weeks in bed and all of 
the lesions during that time disappeared. His third case was also a 
primipara and in vigorous health, delivered spontaneously with con- 
siderable laceration of the pelvic floor and perineum. The child 
and the pelvis Avere disproportionate and the mother’s pains beeame 
excessively strong during the latter part of labor. A vesicovaginal 
fistula developed on the second day which closed on the fifth day with 
the use of a permanent catheter. After the second day following the 
birth of the child a reddened area developed over the sacrum which 
became a bed sore in three days. Its border became well marked and 
on the sixth day a superficial slough was discharged after which the 
lesion gradually healed. On the same day when this appeared the 
patient had left-sided herpes labi.alis. There was no sudden rise in 
temperature and the general condition remained good. The reflexes 
were much increased and there Avas considerable irritation in the skin. 
The fourth case was a vigorous primipara Avith a i-achitic and con- 
tracted pelvis, not sufficiently small to prcA'cnt spontaneous labor. 
On the day folloAving the birth of the child, there Avas the development 
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of a well-defined reddened area over the sacrum and in the two following 
days, a slough formed and the surface ulcerated which required three 
weeks’ treatment to heal. In these cases, the question naturally 
arises whether the constant pressure of the abdominal binder can have 
anything to do with the lesions described. This connection cannot 
be considered as proven. Those who have reported similar cases 
have considered them as toxic and that the patient bad some pre- 
disposition to irritation of the skin which made this occurrence possible. 
The increased reflexes and irritation in the cutaneous nerves point also 
to some abnormal state of the nervous system and this is borne out by 
the fact that these lesions developed in patients who had strong uterine 
contractions and considerable suffering during labor. 


The Indications for Abdominal Cesarean Section. — la a recent 
book KiisTNER {Deutscher Frauenheilku7ide, 1915, ii), in treating of 
abdominal Cesarean section, naturally considers the indications. First 
he puts considerable pelvic contraction. This brings the operation 
into comparison with hebosteotoray, the induction of labor, prophy- 
lactic version and the high application of the forceps. As regards 
repeated section, Kiistner does not believe that because a Cesarean 
section is performed, that sterilization should be done at that time. 
If a second section becomes necessary, sterilization should also be 
considered when the uterine scar is found very thin and weak. In his 
experience, he would often perform the extraperitoneal section for the 
first and second operations and if the operation was repeated for a 
third time, he would accompany it with sterilization. He is not in 
favor, because a pregnant woman has a myoma, of removing the 
uterus and thus destroying the pregnancy with the removal of the 
tumor. He believes that Cesarean section is rarely indicated in myoma 
complicating pregnancy. Rupture of the uterus he believes to be a 
valid indication for the operation. Should such a patient recover by 
the suture of the lacerated surface in the uterus, the danger of repeated 
rupture in a following pregnancy is very great. In cases where a 
vesicovaginal fistula has required a difficult operation for closure and 
the patient subsequently becomes pregnant, he would deliver by section 
when the pelvis is contracted and the fistula was so situated that 
delivery through the cervix would probably cause the formation of a 
second fistula. He does not believe that illy developed soft parts or a 
resisting pelvic floor indicate abdominal Cesarean section. In these 
cases, as in eclampsia, he wmuld use deep incisions as necessary. In 
placenta previa complicated by contracted pelvis, profuse hemorrhage 
and where there is reason to believe that the patient is not infected, 
Cesarean section would give good results. Many cases of placenta 
previa are successfully treated by the use of the dilating bag. Ab- 
normalities in the mechanism of labor when they occur in patients 
having moderately contracted pelves rarely indicate Ct^sareau section. 
So, especially if the child is dead, craniotomy should be performed. 
Where the normally situated placenta becomes misplaced, vaginal 
section is the operation of choice. As a general rule, abdominal Cesarean 
section is indicated where it is evidently dangerous and difficult to 
empty the uterus through the vagina. When the circumstances are 
thoroughly known and the diagnosis of rapidly impending death is 
sure, abdominal Cesarean section of the dying may be permitted. 
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Vaginal Supravaginal Hysterectomy for Procidentia. — This operation 
is advocated by Vineberg {Surg., Gyncc. and Obst., 1915, xxi, 741) 
for use in those cases where the interposition type of operation would 
be used were it not for the presence of some contra-indication, such 
as the presence of fibroids or of uncontrollable uterine hemorrhage, 
thus necessitating the removal of the uterine body. Instead of doing 
a vaginal panhysterectomy in these cases, Vineberg does a supravaginal 
amputation through an anterior vaginal incision, then utilizing the 
cervical stump as a pelote to hold up the bladder. The amputation 
may be done high enough, if desired, to leave sufficient endometrium 
for maintenance of subsequent menstruation, the adnexa of course 
being not removed. If the cervix is gi'eatly elongated, as is frequently 
the case, Vineberg amputates the lower portion of this as well, leaving 
only a comparatively short cervical stump, extending from the vaginal 
vault to the lower uterine segment, to be utilized for the bladder support. 
After the redundant vaginal flaps are resected, the cervical stump is 
sutured to the subpubic fascia and the anterior vaginal wall, thus 
forcing the bladder to take a position within the abdomen, and prevent 
its prolapse. The operation is completed by repair of the perineum. 
The author reports having performed this operation ten times, the first 
over three years ago. Excluding 2 very recent cases, and 1 that was 
lost sight of, the remainder have been under observation for periods 
varying from eight months to three years and three months, with 
excellent anatomic results in all, and equally good clinical results in 
all but 1. This patient continued to complain of an uncomfortable 
bearing-down feeling and frequent micturition, although there was no 
recurrence of the rectocele. 


Acute Torsion of the Normal Tube and Ovary. — A case of tliis 
extremely rare condition has been recently reported by Barrington 
{Jour. Obst. and Gyncc. Brit. Emj)., 1915, xxvii, 141). The patient was 
a married woman, aged thirty-eight years, who had had twelve children, 
attended by various complications, the last having been delivered by 
Cesarean section seven weeks previous to the onset of the ovarian 
condition. The latter manifested itself by a sudden attack of severe 
pain in the abdomen while the patient was walking upstairs, gradually 
getting worse, and localizing to the right iliac region. Almost 
immediately ■ diarrhea set in, soon followed by vomiting. There was 
no vaginal bleeding. The pain persisted throughout the night, but 
was much less severe the following day. On admission to the hospital 
the patient’s abdomen showed no tenderness or rigiditj', except on 
deep pressure in the right iliac region, which did elicit considerable 
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tenderness. On rectal examination, a lump could be felt above the 
cervix, independent of the uterus. About twenty hours after the onset 
of symptoms the abdomen was opened, revealing some e.vcess of clear, 
not blood-stained fluid in the peritoneal cavity. The appendix was 
normal, but a tense, elongated lump was left lying behind the uterus 
to the right of the midline, with its lower extremity at the bottom 
of Douglas’s pouch. On further investigation, this lump was seen to 
consist of the right ovary, which with the distal part of the tube was 
t^visted on its pedicle at least one complete turn; there were no adhesions 
to the ovary or uterus. The right adnexa were removed, the left, 
which appeared entirely normal, being allowed to remain undisturbed. 
On examination after removal the ovary was found to be about twuce 
the normal size, its surface uniformly blackish-purple in color; the 
part of the tube distal to the twist was dark red. A vertical section 
through the ovary showed the parenchyma to be stained throughout 
dark red from hemorrhage, but the Graafian follicles and a corpus 
luteum were preserved and were not invaded by the liemorrhagic infil- 
tration. The question as to any possible etiological relation between 
the antecedent Cesarian section and the subsequent development of 
this extremely unusual ovarian lesion is unfortunateb' not mentioned. 


End-results of Nephrectomy for Kenal Tuberculosis. — An interesting 
study of the ultimate fate of patients subjected to nephrectomy for 
renal tuberculosis has been made by Crabtree {Surg., Gyncc. and 
Obst., 1915, xxi, 669) from the records of the Massachussetts General 
Hospital. In a series of slightl5' over 100 cases there was a primary 
operative mortality of 4 per cent,, with a late mortality of 20 per cent, 
(about half the deaths furnishing this "late mortality” occurred within 
two years, and the remainder within five years after operation). -The 
author considers that only about 60 per cent, of the cases can be con- 
sidered cured of active tuberculous lesions at the end of five years, 
the remaining showing residual symptoms, such as nephritis, possibly 
of toxic origin, irritable bladders, pyuria, etc. In about 10 per cent, 
the course of the disease was apparently in nowise checked by the 
removal of the kidney. An extremely interesting, and ratlier surprising 
point, brought out by Crabtree’s statistics, is that apparently in many 
instances very early cases, with comparatively slight destruction of 
kidney tissue, do worse than more advanced cases, with more extensive 
disease. A possible explanation for this apparently anomalous condition 
is offered in an introduction by Cabot, on the ground that it may 
“depend on at least two conditions: (J ) tliat the renal tuberculosis 
is only an evidence of a generally low resistance to the tubercle bacilins, 
and that the failure of nephrectomy to control the process proved 
nothing except that it could not have been controlled by any method; 
(2) that the process in the kidney is so earfy that there has developed 
no immunity, and that if left to itself for a short time, such heightened 
resistance might come. . . . ^\hilc it would seem a pity to do 

anything which remotely tended to discourage the only just developing 
enthusiasm for removing the tuberculous kidney at tlic earliest possible 
moment, it is clearly necessary to call attention at the present time 
to what our experience has led us to believe to be a not inconsKierable 
danger, viz., the lack of resistance in patients with early tuberculous 
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lesions of the kidney.” Another interesting point brought out, is 
that in about 75 per cent, of cases sinuses develop, irrespective of 
whether the wound is drained or closed tight, the sinus development 
in the latter class occurring rather late, however, after apparent healing, 
so that had not a follow-up system been employed, the apparent 
results of this technic would have been much better than was actually 
the case. Secondary complications, especially- involvement of the 
genital tract, were much less frequent in women than in men, and the 
prognosis in the former therefore considerably better. 

Fatal Mercury Poisoning from Vaginal Douche. — A rather remarkable 
case, in which death resulted apparently from the systemic effects of 
mercury absorbed through the vaginal mucosa following the employ- 
ment of a strong solution as a douche, is reported by Foskett {Am. 
Joiir. Obst., 1915, Ixii, 639). The patient was an unmarried girl of 
twenty-two years, who took a douche consisting of three of the ordinary 
7.3 grains bichloride tablets dissolved in a cup of water, and adminis- 
tered by means of a whirling spray. She felt a burning sensation in the 
vagina at once, accompanied by general distress. By the third day 
her condition was so serious that she was removed to a hospital. At 
this time the vagina and vulva were covered by a white sloughing 
surface; salivation was present, and the mucous membranes of the 
mouth and pharynx were also white and sloughy. Urinarj'- output 
was as low as from 1 to 2 ounces per twenty-four hours for three days, 
after which it graduallly came up. The urine contained albumin, 
granular and hyaline casts, but no mercury. On the seventh day the 
vaginal slough separated, followed by some bleeding. Soon after this 
hiccoughs and vomiting appeared, followed by bleeding from the 
nose and mouth, with sore throat, restlessness, and mental disturbances. 
The general condition grew steadily worse, incontinenee developed, 
with blood in vomitus and stools. Death occurred on the twelfth day. 
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Some Results of the First Year’s Work of the New York State 
Commission of Ventilation. — A preliminary report of the f'ommission 
lias been puhlislied hy C. F. A. Winslow (chairman), D. I). Kimball, 
Frederic S. Lee, .J. A. Miller, Earle B. Phelps, E. L. Thorndike, memhei's 
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of tlie Commission, and G. T. Palmer, chief of tlie investigating staff 
(Amer. Jour, Public Health, February, 1915). Two problems studied 
by the Commission are reported on: (1) results obtained in regard to 
the effect of temperature and humidity upon physical and mental 
condition and efficiency, and (2) results in regard to the effect of carbon 
dioxide and organic matter in stagnant air on both physical and mental 
condition and efficiency. The ex'perimental work was carried out in 
specially equipped \^entilation laboratories at the College of the City 
of New York. Jshnety-three paid college students acted as experimental 
subjects. These were observed in the room over four- to eight-hour 
periods during the day in seven different series of experiments each of 
which lasted from one to eight Aveeks. The effects of temperature 
.conditions of 86° Avith 80 per cent, relative humidity, and of 75°, 
50 per cent., and 68°, Avith 50 per cent, relative humidity Avere com- 
pared. The effects of carbon dioxide and stagnant air as compared 
with fresh air Avere studied by keeping the temperature and liumidity 
constant and supplying no air at all or 45 cubic feet per minute per 
person. Effect of environmental temperature: The bodily responses 
observed and the results obtained are here given; (1) Bodp Tempera- 
ture: Room temperature of 68°, 75° and 86°, have slight but defim'te 
effects on the reetal temperature. The average of 284 readings, taken 
at the end of a four- to eight-hour stay in the observation room at 68° 
Avas 36.73° (range, 36.50° to 39.96°), the drop from initial temperature 
being 0.19° to 0.80°. (Room temperature, T; body temperature, C). 
Similarly, 119 final readings at 75° gaA^e an average of 36.99°. (range 
36.58° to 37.10°), a fall in body temperature in four series of 0.08° 
to 0.44°, or a rise, obtained in one series, of 0.19°. One hundred and 
ninety-nine final observations at 86° averaged 37.41 (range 37.08° 
to 37,56°). In tAvo series there Avas a rise of 0.15° to 0.43° from the 
initial temperature and in three a fall of 0.01 to 0.05°. Pulse: Exposure 
to a 68° temperature for four to eight hours caused an average fall 
in pulse rate of 11 to 13 beats, A 75° or 86° temperature gave a drop 
in, three series of 2 to 5 beats, and in 3 cases an increase of 1 to 4 beats. 
The average for all observations shoAA's that the pulse under the 80° 
condition Avas 8 beats per minute higher than under 68°, Avhich AVas 66. 
Increase in heart rate on standiuej: The average increase in heart rate 
on going from the reclining to the standing position Avas 10 beats per 
minute at 68°, 24 beats at 75°, and 25 beats at 86°. Pulse recover!/ 
after physical work: A slower pulse recover}' after physical exertion 
Avas found to exist under a 75° conchtion as cotnpared Avith a 08 
condition. Systolic blood-pressure: The average of all blood-pressure 
readings taken by the auscultatory method at the enrl of the period 
in the chamber was 116 min. for the 68° and 75° and 112 mm. for 86 . 
Crumpton value: The Crampton index of vasomotor efficiency is based on 
the relation between rise in pulse and change in blood-pres,sure on going 
from a reclining to a standing position. Using an arbitrary .scale in 
which a high value is given to an increase in blood-prc.ssure accom- 
panied by only a sliglit increase in heart rate the Crampton 
60, 45, 4b, 35 as a result of staying in the room under a 68°, 75 , 86 
(with fans), and 86° condition rcAspectively. Tiie highest vasomotor 
efficiencA- e.xi.sted at a low temperature. Hesjjiration: One minute 
j respiration counts which Avere made under the different temperature 
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conditions gave no positive results. Special physiological studies: 
The different room temperatures were found to have no effect on the 
size of tlie dead space in the lungs, or on the acidosis of the blood, 
respiratory quotient, rate of digestion, heat production, creatinin in the 
urine, freezing-point, or specific gravity of the urine, showing that 
profound metabolie changes did not take place. The quantity and 
quality of intellectual products and the inclination to do mental work were 
studied by standardized psj'^chological tests and by mental tests in 
which the subjects could either Avork or idle. Neither the amount or 
quality of the work accomplished or the desire to do the mental work 
Avere markedly affeeted by the different temperatures. Inclination to 
do physical work: When the subjeets AA’^ere required to ride a bieyele 
ergometer or Avhen they had the option of working Avith dumb-bells 
for pay or idling they accomplished 15 per cent, more Avork in the fall 
at 68° as compared with 75° and in the summer 37 per cent, more Avork 
at 68° than at 86°; although the ability to work under pressure Avas 
not affected. Appetite: The appetite Avas slightly affeeted by tempera- 
ture. In two separate series 1.5 per cent, more food was consumed 
at 68° than at 75° and 5. per cent, more at 68° than at 86°. Comfort: 
The Amtes as to comfort, which were based on a scale of five conditions, 
showed that in general the subjects Avere more comfortable at 68° and 
75° than at 86°. Effect of carbon dioxide and stagnant air: In five series 
of experiments using a total of thirty-six subjects over eighty-five days, 
a comparison of the effect of breathing fresh air and stagnant air gave 
practically negative results. At the end of the stagnant days the 
average CO 2 proportion in the air Avas 37.9 parts per 10,000; on fresh 
air days seven parts per 10,000. All of the physiologieal and psy- 
chological responses mentioned above AA^ere found to be uninfluenced 
by the ehemical purity of tlie air except the appetite. In one test 
13 per cent, more food Avas consumed at 68° than at 86°, and in another 
8.6 per eent. more at 68° than at 75°. This indication of a positive 
result is not entirely borne out in additional experiments noAv under Avay. 
The broad, tentative eonelusions of the Commission based on this 
first year’s Avork are: high temperatures, such as 86° and 75°, cause an 
increase in body temperature, in tlie reclining heart rate, in the excess 
of standing over reclining heart rate, and a slight diminution in systolie 
blood-pressure, and a fall in A'^asomotor tone but no fundamental 
metabolie changes. Desire for physical Avork is decreased at high 
temperatures, but mental ability is unaffected. Stagnant air at tlie 
same temperature as fresh air and without a disagreeable odor has no 
effeet on the mental or physiologieal functions of the body except 
perhaps on the appetite for food. 

State Control of SeAverage Systems. — According to the U. S. Public 
Health Report for October 29, 1915, the Supreme Court of Maryland 
has held that the seetion of tlie act of the Maryland Legislature, passed 
in 1914,-giAdng the State Board of Health authority over the installation 
of Avater and scAverage systems, AA'as not unconstitutional. The act 
empoAvered the State Board of Health to order the local authorities 
to install public systems of Avater supplj"^, scAA’erage, or refuse disposal, 
in any county, municipality, district, subdiAusion, or locality AA-hcre 
the absence or incompleteness of such systems AA’ere, in the opinion of 
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the State Board of Health, sufficiently' prejudicial to the health and 
comfort of the community. The act further provided that local authori- 
ties, if they deemed any such order unlaivful, unreasonable or unneces- 
sary, might bring action in court to set aside the order. It seems that 
the State Board of Healtli in 1914 ordered tire county commissioners 
of Baltimore County to install a sewerage system in a certain section 
of that county, stating that the absence of such a system was a menace 
to the health of the people. The commission brought suit to have the 
order set aside, and attacked tlie constitutionality of part of the law, 
but did not claim tliat the order was unreasonable. 
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Experimental Studies on Adrenal. — A series of studies was under- 
taken by Crowe and Wislocki {Bruns’s Beitragc, 1914, xcv, S) on dogs. 
The adrenal is a vital organ for these animals and it would appear 
that the cortex is more important than the medulla. After partial 
extirpation the remaining portion undergoes hypertrophy, winch is 
mainly confined to the zona fasciculata. The medulla shows no hy'per- 
trophj'. After an almost complete bilateral extirpation the animals 
frequently have convulsions and subnormal temperature. In a few 
instances the animals recover without evidence of ill efl'ect and absence 
of disturbance's of growth or sc.xual function. A transient glycosurm 
is commonly observed in the experiment. There appears to be some 
relation between the adrenals and the lymphatic system. Occasionally 
there is a hj'pcrplasia of tlic thymus. Acute general infection may 
cause focal necrosis in the cortex. 

Studies of the Pathology of Osteogenesis Imperfecta.— The bone 
affections in rickets, osteomalacia, osteoporosis, scurvy and osteogen&sis 
imperfecta are more or less related inasfar as each is dependent upon 
metabolic disturbances. The development of characteristics of one or 
other type is in jiart dependent upon a predisposition as well as the 
peculiar metabolic derangement prc.senting. Hart (Ziegler’s Beilrage, 
1915, lix, 207) reported a case which he found considerable difficulty 
in classifving. A boy, aged twelve years, had, during five previous 
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years, taken quantities of alcohol and developed glycosuria and obesity 
with furunculosis. At the age of nine years atrophy and fragility of 
the bones developed to the degree that great deformity of the vertebrae 
and ribs appeared. Numerous fractures of the long bones occurred 
with favorable callous formation. Microscopically there was an 
absence in the callous of proper bbne formation and osteoblasts did 
not appear to actively participate in the reaction. An irregular cal- 
careous deposition took place in the injured areas. The author looks 
upon this case as one of osteogenesis imperfecta in which osteomalacia 
could not be entirely ruled out. The author suggests that in part the 
disturbance of the bone tissue was brought about through the unusual 
development of fatty tissues in the bones. There was no evidence 
that the endocrin glands were at fault. The author believed that this 
individual was possessed of an abnormal constitution whose peculiarities 
Avere only demonstrated through the influence of alcohol. Thus osteo- 
genesis imperfecta need not always appear as a congenital disease, 
but its predisposition may only manifest itself in the presence of 
particular constitutional derangements in postnatal life. 


Histological and Experimental Observations on the Destruction of 
Tumor Cells in the Bloodvessels. — Various authors have studied the 
fate of tumor cells in different tissues. At times, individual tumor 
cells are destroyed by the phagocytosis of giant cells, at other times 
a lytic destruction leads to a spontaneous disappearance of small 
tumor masses. Such methods of tumor cell destruction are now well 
recognized so that it is fully appreciated that each tumor cell liberated 
from the main mass does not necessarily survive. Iwasaki {Jour. 
Path, and Bacterial., 1915, xx, 85) studied a number of human malig- 
nant tumors including cancer, sarcoma, and hypernephroma, observing 
particularly the character of tumor emboli. These emboli are either 
naked, covered with recent clot or shoAV an advancing organization 
of the blood clot around them. Within each type various grades of 
necrosis beginning in the centres Avere found. The destruction of the 
tumor cells occurs either through Avant of nutrition or by the unfavor- 
able character of the granulation tissue. Nevertheless, tumor masses 
may remain latent for long periods of time. The author also carried 
out a series of experiments in Avhich the Jensen tumor Avas inoculated 
intravenously Avith mice. The Avascular emboli Avere subsequently 
studied and in general their fate was similar to that of the human. 
The author believes that there is a special affinity betAveen tumor cells 
and the cells of certain organs. 

Contributions to the Pathology of Lipomatosis. — One of the most 
common disturbances of tissue metabolism is found in the varying 
accumulation of fat in the interstitium. Matsuoka {Jour. Path, and 
Bactcriol., 1915, xx, lOG) studied the dcA’-elopment of fat tissue under 
a variety of conditions from infancy to old age. It is readily appreciated 
that no definite division betAA'^een the physiological and pathological 
deposits of fat tissue can be determined. The lipomatosis may be 
general or localized. Under some conditions lipomatosis appears to 
be a progressh’e process Avhereby the fatty tissue is superimposed upon 
the tissues of an organ. On the other hand, lipomatosis also develops 
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in consequence to an atropine process. In the latter, tlie primary 
atropliy is usually associated with fibrosis in which the fatty tissue 
appears to tsike its origin. The author believes that the fat cells arc 
nothing more than modified connective-tissue cells. He, however, 
oilers no evidence for these conclusions. During the development of 
local or general lipomatoses the involved area shows an unusual 
hyperemia 


Atrophy in Adipose Tissue and the Histogenesis of Fat Cells. — 
Matsuoka {Jour. Path, and BacterioL, 1915, xx, 118) claims that 
atrophy of adipose tissue is common, and that one may quite readily 
distinguish the degree of atrophy by tlie contour of the shrinking cells. 
Fat atrophy is commonly accompanied by an increase in the connective 
tissues. The early stages, however, show a serous infiltration. This 
infiltration is made possible through the great vascularity of adipose 
tissue. In the proliferation of fat cells “the old fat drop becomes 
absorbed and deposited in the young cell.” The nucleus shows a 
definite activity in tlie metabolism of fat and in true fat cells globules 
of sudan-staining material are present in the nucleus. The lobulated 
adipose tissues can be converted into bundles of spindle-shaped con- 
nective-tissue cells, and for example, the whole epicardial fat which 
is derived from fibrous tissue, can be reconverted into such con- 
nective tissue. Thus fat cells of every kind result from a metaplasia 
of connective-tissue cells. 


Chronic Interstitial Nephritis and Tuberculosis. — ^The influence of 
tuberculosis in leading to a chronic interstitial nephritis has been 
suggested by a number of observers. Schoenbukg {Virchom Archiv, 
1916, ccxx, 285) reports a second series of cases supporting his previous 
view on the importance of tuberculosis in bringing about clnonic 
fibrotic processes in the kidney. These lesions are seen at all periods 
of life, but the more interesting ones oecur in the second and third 
decade where a histological analysis more clearlj' demonstrates the 
origin of the process. The kidney lesion may appear in the form of 
isolated scars or diffuse fibrosis. The former are the result of tuber- 
culous processes about the arteries whereby circulatory disturbances 
lead to liyaline degeneration of the glomeruli and atrophy of tubules 
of cortex. This Dq)e of lesion simulates the arteriosclerotic kidney. 
In the second type the process is more diffuse and the fibrous tissue 
is more evenly distributed. Here the glomeruli are less involved 
while a general atrophy of the cortical tubules is found. Commonly 
the two conditions are seen in the same kidney. 
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ORIGINAL ARTICLES 

CONGENITAL AND ACQUIRED ENURESIS FROM 
SPINAL LESION. 

(a) MYELODYSPLASIA, (b) STRETCHING OF THE 
CAUDA EQUINA. 

By William G. Spiller, M.D., 

PKOFESSOR OF NEUROLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 

Myelody’.splasia. Under the name of myelodysplasia, Alfred 
Fuchs, ^ in 1909, described anomalies of development, and enuresis 
nocturna, associated often with spina bifida occulta, and depend- 
ing on imperfect development of the lower part of the cord. The 
important features of this condition are; 

1. Weakness of the sphincters and especially enuresis nocturna 
persisting after puberty. 

2. Syndactylism between the second and third toes, more rarely 
between the second, third, and fourth toes, still more rarely between 
the other toes; usually bilateral. 

3. Disturbances of sensation, chiefly of temperature sensation, 
not strictly radicular in type, especially in the feet and more fre- 
quently only in the toes. 

4. Defect of the sacral canal recognized by the Roentgen-rays. 

5. Anomalies of cutaneous and tendon reflexes in the abdomen 
and lower limbs. 

6. Defects in the feet in many cases (pes planus, varus, valgus), 
sometimes with peroneus weakness, also trophic and vasomotor 
disturbances in the toes. 


‘ Wien. ined. Wchnschr., 1909, p. 2141. 
VOL. 151, NO. 4. — APRIL, 191G. 
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Other anomalies that should be sought for are hj-pertrichosis 
of, tlie sacral region, lipoma in the coccygeal region, asymmetry of 
the rima ani, fovea coccygea, or fistula-like depression of the 
sacrococcygeal region. 

Mattauschek studied with Fuchs 24 adults with enuresis (20 
soldiers and 4 civilians) and found anomalies in 21, which seemed 
to indicate hypoplasia of the conus. 

Peritz and Saar observed by means of tlie Roentgen rays in 20 
adults with enuresis and 20 children afflicted with the same disorder 
that 68 per cent, of the adults and 35 per cent, of the children had 
spina bifida occulta. 

Lewandowsky has objected that spina bifida and enuresis are 
merely associated conditions (cited by Vorkastner.)® 

Peritz® believes that these conditions occurring in the same 
person have a relation to one another, because anomalies of the 
sacrum are found in 68.2 per cent, of cases of enuresis in adults; 
because of thermo-anestliesia on the plantar surface of the toes, 
and of anomalies in the reflexes with enuresis. He states that 
50 to 55 per cent, of children who have enuresis nocturna have it 
because of myelodysplasia. 

Alfred Saenger,'* since the report made by Fuchs, has examined 
every case of enuresis nocturna with roentgenographs, but has 
found only one in which myelodysplasia existed. His patient was 
a girl, aged eighteen years, who had complained of nocturnal 
enuresis a long time. She had no difficulty in holding the urine 
during the day. The enuresis had increased in later yeai-s. The 
right Achilles reflex was absent, a zone of diminished sensation in 
all forms was about the anus, and the Roentgep-ray picture revealed 
a defect of the sacrum. 

hlost cases of enuresis nocturna, he thinks, can not be attributed 
to myelodysplasia. 

An unsigned (except for the initials J. C.) review of the myelo- 
dysplasia of Fuchs has been published recently in the Archir. dc 
mcd. des enfanis, August, 1915. Reference is made to three 
observations recently reported by C. Bonorino-Udaondo and 
Blariano R. Castex.® As these cases were observed in Buenos 
Aires and are published in an inaccessible journal I have abstracted 
them from the re^^ew. 

Case I. — Boy, aged fourteen years, had nocturnal and diurnal 
incontinence of urine since early infancy. The diurnal incontinence 
disappeared about the age of six or seven years, but the nocturnal 
incontinence persisted, and occurred only in sleep. He had certain 
malformations, cephalic and facial hypertrichosis, ogival palate, 

- Hnndbuch dcr Neurologic, Lewandowsky. 

’ Dcut.'cli. iiicd. 'WcUnschr.. .luly 0, 1911. p. 1250. 

‘ Dcutscli. Ztschr. f. Ner\-ciili., sUdi and xlviii, 09-1. 

‘ Review do la Soc. mC-d. Argcatinn, November and Decenilx-r, 1911. 
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skeletal malformations, syndactylism of the feet, sensory disturb- 
ances confined to the big toes, and congenital valvular disease of 
the mitral orifice with hypertrophy of the right ventricle. 

Motility was well preserved in the four limbs and trunk. The 
tendon and cutaneous reflexes were normal. Sensation was normal, 
except that thermic sensation was considerably diminished in the 
dorsal and plantar surfaces of the big toes. An interdigital mem- 
brane between the second and third and the third and fourth toes 
of each foot was pronounced (syndactylism). 

Palpation over the vertebral column in the lumbar region revealed 
at the lower part of this region a slight oval depression, measuring 
3 cm. in vertical diameter and 2 cm. in transverse diameter. Pres- 
sure here caused severe pain, and gave the examiner the impression 
of fibrous and not bony tissue. The defect implicated the lower 
lumbar vertebrae and sacrum, and was well shown by the Roentgen- 
rays. The pelvis was also deformed. The Wassermann reaction 
of the blood was positive. 

Case II. — ^Youth, aged twenty years, had a condition similar to 
that in Case I. He had nocturnal enuresis, small forehead, ogival 
palate, general and sexual infantilism, syndactylism, disturbance of 
sensation in each big toe, and congenital mitral valve lesion. 

Case III. — ^Boy, aged eleven years. He had pain in the legs, 
nocturnal emuesis from time to time, infantilism, thermic anes- 
thesia of the big toes, syndactylism in each foot, and defect of the 
lowest lumbar vertebra and sacrum. 

In all three cases the findings were: nocturnal enuresis, skeletal 
malformations, infantilism, ogival palate, cephalofacial hypertrich- 
osis, syndactylism, and sensory disturbances in the big toes. 

Whether defective development of the lower parts of the cord 
without defect in the sacrum and lumbar vertebree is a common 
cause of emuesis nocturna with or without the described anomalies 
of development can not be determined without necropsies, and as 
yet sufficient attention has not been directed to this subject to enable 
us to form positive conclusions. 

It is important to remember that the enuresis of older children 
and adults, not necessarily merely nocturnal, may occasionally be 
a sign of spina bifida occulta, and may exist without other signs 
or with few signs of this defect. Examination of the sacrum and 
lower lumbar vertebrae by means of the Roentgen-rays will readily 
determine a defect in these parts if it exist, and such a defect should 
warrant the physician in assuming that much exercise of the lower 
limbs might be followed by muscular palsy in the peroneal nerve 
supply- This is true in cases where pronounced spina bifida occurs, 
as in a case referred to me by Dr. Edward Martin, March 27, 
1909. Had the young man avoided training for severe rowing he 
might not have developed all the serious symptoms he presented. 
The evident spina bifida should in itself have been a warning. 
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vStill more important is the second case, in which tlie statement 
made by tlie boy that for years he Jiad had enuresis led me to request 
a Roentgen-ray photograph of the sacrum and lower lumbar verte- 
brre from Dr. Pancoast. This patient gave no appearance of spina 
bifida to the sight or touch of the examiner, e.xcept some tenderness 
on deep pressure over the sacrum, but the Roentgen-rays showed 
a serious defect of the sacrum and lower lumbar vertebra;. The 
paralysis that developed from the comparatively light e.xercise 
of a bicycle ride of an hour and a half might have been avoided 
had the spina bifida occulta been suspected from the persistent 
enuresis. 

Case I. — Pronounced spiiia bifida ioith enuresis and other symp- 
toms increased by violent exercise. 

A. B., aged eighteen years. About two years previously to 

1909 he had been in training in rowing, and he thought he 

had overtrained. It had become necessary for him, probably 
because of the training, to urinate often, and he had difficulty 
in holding the mine. He was obliged to urinate once every 

horn or even oftener. About 1905 he noticed that the toes of 

the left foot were becoming flexed, and the tendons of the toes 
and the Achilles tendon w'ere cut. The left lower limb became 
weaker than the right and the left leg below the knee smaller. 
The right lower limb had not been affected. The bowels were 
regular, the power of erection was not affected, and seminal emis- 
sions at night occurred about once every three weeks. He had 
never had sexual intercourse, and there was apparently no implica- 
tion of the nerve supply for the sexTial functions. 

Dr. IMartin had obtained the statement that the urine was dis- 
charged in gushes resembling the rhythmical contractions of the 
gluteal muscles. A short time before my examination the patient 
on one occasion had tonic spasm of the abdominal muscles, at 
which time he had difficulty in getting his breath. 

I found the left lower limb below the knee, including the foot, 
much smaller than the right, and there were marked fibrillary 
tremors below the left knee on the inner side of the leg. These 
were not observed elsewhere. The left toes were partially flexed. 
The left calf measured 30.5 cm., the right calf 35.5 cm. in their 
greatest circumference. The left thigh was a little atrophied in 
its inner part. Slight diminution of touch, pain, and temperature 
sensations was observed over the right buttock near the anus, but 
the impairment of these sensations was greater over the left buttock 
and in a band down the back of the left thigh as far as the knee. 
The patellar reflex was a little diminished on each side, and the 
Achilles reflexes were lost. There was no Babinski reflex, ff he 
limbs showed no abnormal tonicity, and there had not been pain. 
A spina bifida was observed over the sacrum. When the young 
man consulted me he was having constant driblding of urine. 
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Case II. — Spina bifida occidia xoitli enuresis and other symptovis 
developing after moderate exercise. 

R. C., aged fourteen years, was referred to the University 
Hospital by Dr. F. Bloomhardt, of Altoona. He was at first in 
Dr. Stengel’s service, but was kindly referred to my service. 

About May 1, 1915, the boy noticed some weakness in both feet. 
He could not run well, the toes dragged a little on the ground, but 
no illness preceded the onset of these symptoms. His family, 
however, noticed no disturbance until Memorial Day, at which 
time, after a three-mile bicycle ride, the boy found that the weak- 
ness of the feet was becoming pronounced, but he had no weakness 
at the Imees or hips. The condition gradually improved slightly, 
and he recovered some motion in the toes and ankles, especially 
in the right leg. He never had any pain or paresthesia. When 
he came to the hospital he stated that he had always had diffieulty 
in retaining the urine, although he never had pronouneed incon- 
tinence. He had ineontinence of feces on one occasion. 

The examination about four months after the bieycle ride showed 
that all the symptoms aside from the enuresis were confined to the 
lower limbs. The muscles of the thighs were in fair condition. 
The legs below the loiees were somewhat wasted and there was 
bilateral foot-drop. The power of spreading the toes had been 
lost. Dorsal flexion was almost abolished in both feet, and plantar 
flexion was impaired in the left foot. The patellar tendon reflexes 
were diminished and the Achilles reflexes were lost. Tactile sensa- 
tion was normal. Pain sensation was impaired along the outer edge 
of the sole of the left foot and on the plantar surface of the toes. 

The back in the lumbar and sacral regions appeared to be entirely 
normal to sight and palpation, except that slight tenderness could 
be elicited by deep pressm-e over the sacrum. The Roentgen rays 
showed a grave defect of the sacrum and lower lumbar vertebrae. 

In this connection reference may be made to an interesting case 
of spina bifida reported by Tutyschkin, Neurologisches Central- 
blatt, February 1 and 15, 1914. 

Enuresis from Stretching the Cauda Equina. Disturbance 
of micturition may be acquired by stretching of the lower sacral 
roots in bending the trunk far forward on the lower limbs. In 
sucli a position the lower roots are severely stretched, and although 
the bending of the spinal column may be chiefly in the midthoracic 
region, the lower roots of the spinal cord are likely to be more 
affected than any others. These roots are the longest and the 
stretching is more severe in them. An interesting example of this 
accident is shown by the following case; 

Case HI. — J. C., aged forty-six years, was referred to the Uni- 
versity Hospital October 12, 1915, by Dr. J. R. Thompson, of 
Pittston. About nine or ten years ago while working in tlie shaft 
of a mine and stooping over, an elevator descended upon him and 
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he was caught beneath it. He sustained very severe pressure in 
such a manner that his trunk was bent forward on the lower limbs 
and his sight was affected for a time, but he was not made uncon- 
scious. He was taken home and kept on a lounge for several days, 
but was not paralyzed in the lower limbs. He returned to the 
mine about a week after the accident, walking with the aid of a 
stick. 

Difficulty in retaining the urine and feces began soon after the 
accident and persisted about a year. He had incontinence of urine 
at night at times, but now has no difficulty in retaining the urine 
unless he has taken, cold. He gets up once or twice at night to 
urinate, and during the day he voids urine more frequently. He 
has no oss of sexual desire, but power of erection has been lost, 
and he has no seminal emissions. The Achilles reflexes are lost, 
the right patellar reflex also is impaired, and the left patellar reflex 
seems a little exaggerated. He has some indication of Romberg’s 
sign. Pain and tactile sensations about the anus and in the peri- 
neum are normal, as in the lower limbs. 

A case that I reported in 1907® before the Philadelphia Neuro- 
logical Society is similar to the one just described. The view has 
been held by some that hemorrhage might be the cause of the 
sjTiiptoms in such a case, but it is difficult to understand why the 
hemorrhage should occur only in the conus of the cord when 
the arching of the body is above this region, and in a case where 
the symptoms are unilateral, as in the following, hemorrhage seems 
improbable. Of interest in this connection is the report by BittorP 
of a man who while striking a heavy blow on an object between his 
feet missed the object and the blow went farther than he intended 
and caused paralysis of the sciatic nerve, probably from stretching 
of the nerve in the bending of the body forward, although hemor- 
rhage into the nerve may have occurred. 

H. C., a male, aged thirty-one years, was injured eighteen months 
pre\dous to my examination by a bale of cotton falling against the 
abdomen. He was unable to work for about three weeks, but then 
returned to heavy work, feeling not quite so well as formerly. 
About a month after returning to his occupation, while lifting a 
bale of cotton, he “felt sometliing give way” in the right inguinal 
region, and at the same time he heard a tearing sound. It is uncer- 
tain what this was. He immediately felt weak and limped on the 
right lower limb, but walked home, a distance of about two blocks, 
and went to bed. After one day he got out of bed but remained 
at home about a week. He then returned to heavy work, but was 
not so strong as he had been before the injury. 

After the accident he lost control of the bladder, so that when he 


* Jour. Nerv. .nnd Mciif. Dis., 3907. p. OGo. 
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coughed or exerted himself the urine would escape. This condition 
became worse graduall}' until he had no control of the bladder, 
and was obliged to Avear a urinal. Sexual desire was not Aveakened, 
but the dribbling of the urine preA^ented the sexual act. The rectal 
sphincter functionated feebly and a call to stool Avas urgent. His 
gait and station AA'ere good. The lovA^er limbs Avere Avell developed, 
but the man felt weaker than before the accident. The left side 
of the scrotum, the left side of the perineum, and the left buttock 
near the anus had fully normal sensation to touch and pin prick; 
Avhereas the right side of the serotum exeept the upper outer por- 
tion, the right buttock in a small area near the anus, and to a less 
degree the right side of the perineum, shoAved diminished sensation 
to touch and pin prick. The right side of the penis also was less 
sensitive than the left side. The sensation of the testieles was 
normal. The patellar reflexes were prompt but the Achilles reflexes 
were slight. Babinski’s sign was not present. The upper part 
of the body Avas not affected. The lesion seemed to be in the loAver 
sacral roots, and may have been confined to one side because of 
the unilaterality of the disturbance of sensation in the supply of 
these roots. This unilaterality seemed to indicate that the lesion 
was not in the conus. The cause of the symptoms was probably 
stretehing of the loAver sacral roots of one side by excessive straining 
in lifting a heavy Aveight while bending foi’Avard. 


GELATINOID CARCINOMA (MORBUS GELATINOSUS) OF 
THE PERITONEUM.! 

By. Thomas McCrae, M.D., 

rnOFESSOR of medicine, jeffeeson medical college, 

AND 

W. M. L. COPLIN, M.D., 

PROFESSOR OF PATHOLOGY, JEFFERSON MEDICAL COLLEGE, 
PHILADELPHIA. 

The special interest in this case is concerned Avith several points; 
(1) It is an example of ascites existing over a Jong period and requir- 
ing a large number of tappings. (2) The problem of diagnosis. (3) 
The character of the peritoneal fluid. (4) The interpretation of 
the autopsy findings. 

The history is as folloAVs: G. B., a colored man, aged thirty- 
eight years, a buteher by occupation, Avas admitted to the Jefferson 
Hospital first on February 21, 1911. 


‘ Read at the meeting of the Association of American Pliysicians, May, 1915. 
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_ Family History. His fatlier died at fifty-eight years from asthma, 
his mother at sixty years, tlie cause not being known; he lias six 
brothers and sisters living and well; one dierl from an accident 
and one from typhoid fever. There is no history of tuber- 
culosis. 

Fersonal History. Measles, mumps, and chicken-pox in child- 
hood were the only infectious diseases. There is no history of 
cough or shortness of breatli. The appetite and digestion have 
been good. There was no history of any illness suggestive of appen- 
dicitis. There is no note of any urinary trouble. He had a gono- 
coccus infection at the age of eighteen, but gave no history of a 
luetic infection. The patient had used only small amounts of 
alcohol. 

Frcsent Illness. In the summer of 1910 the patient noticed there 
was some enlargement of the abdomen. This occurred without 
any pain or disturbance of the stomach or bowels. The distention 
did not last long and the patient states that it disappeared entirely. 
In January, 1911, the swelling of the abdomen returned and 
increased gradually until he was admitted to the hospital. There 
had been no pain, and the patient complained only of discomfort 
when coughing or stooping over. He had some shortness of breath 
on severe exertion, but worked until five days before admission. 
Otherwise he had been in good condition and did not complain of 
any gastric or intestinal trouble. 

Examination. The patient was well nourished. There was no 
definite jaundice. The lungs showed dulness at both bases and the 
heart was displaced upward. These were both regarded as being 
due to the pressure from the abdomen. The abdomen showed very 
marked enlargement and the usual signs of ascites. The liver and 
spleen could not be felt. There was no edema of the scrotum and 
very slight edema of the legs. The blood count showed hemo- 
globin, 6S per cent.; reds, 4,900,000; leukoc,xi;es, 7400. The urine 
had a specific gravity which varied from 1. 015 to 1.0.30, and generally 
contained a small amount of albumin, but was otherwise negative. 
The abdomen was tapped and about nine liters of fluid removed. 
This presented the usual appearance of ascitic fluid, and was not 
peculiar in any way. The specific gravity was 1.030, and there 
was a considerable amount of albumin. The majority of the con- 
tained cells were lymphocytes. After the tapping tiie fluid reaccii- 
mulated for a time and then diminished. He was discharged with 
evidence of some fluid in the abdomen, but in good general condi- 
tion. The picture at this time was apparently that of cirrhosis of 
the liver with ascites. 

During tlie following three years the patient was afimitted to 
the hospital seventeen difi'erent times. It does not seem nece.s- 
sary to mention these in detail, and only the important point.s are 
given, which, for convenience, may be put under separate headings. 



MCCRAE, coplin: gelatinoid carcinoma of peritoneum 477 

General Condition. The patient’s general liealth remained 
extremely good. The only complaint which lie made on each 
return to the hospital was of the abdominal distention. It was 
only on his last admission, March 4 , 1914 , that any change Avas 
noted. He had then lost AA^eight and Avas suft’ering from frequent 
A'omiting, AAdiich apparently prcA^ented his getting sufficient nourish- 
ment. 

Abdominal Condition. This Avas much the same on each admission. 
The degree of distention varied someAAdiat, but AA^as ahvays quite 
marked. The usual physical signs of ascites Avere ahvays present. 
There ,AA’'ere no signs suggesting any disease of the gall-bladder, 
appendix, or cecum. Examination of the rectum did not shoAV any 
abnormality. 

yLbdovmial Tapx>ing. Up to the time of his last admission he 
had been tapped fifty-eight times. On forty-six occasions fluid 
Avas obtained, the amount of AA^hich A^aried from 2500 c.c. to 10,560 
c.c. During a period of about three years from tlie onset, he AAns 
tapped nine times and the fluid had ahvays the same character 
as noted on the first occasion. On the tenth tapping (May 22 , 
1913 ) a different state of affairs AA'as found, AAdiich Avill be referred 
to later. One curious point AA'as that on several occasions he aa^s 
much better after an attempted tapping AAdiich Avas not success- 
ful. On tAAm admissions there AA^as no successful tapping, but the 
patient Avas discharged very much improved and Avith the distention 
lessened. 

The patient, naturally, became an authority on the methods 
of being tapped, and alAvays graded the different house officers 
under AAdiose care he came, according to their ability to tap. He 
emphasized two characteristics Avhich the trocar should have, 
namely, that it should be sharp and of large size. 

On May 22 , 1913 , there AA^as a distinct change in the material 
obtained by tapping. On this occasion a number of gelatinous 
masses escaped Avith the ascitic fluid. This Avas about three years 
after the onset and about one year before death. These gelatinous 
bodies varied in size from about the size of a grain of Avheat to an 
ordinary pea; occasionally larger masses AA'^ere obtained. Their 
appearance Avas gelatinous and in some ways rather suggested 
boiled tapioca grains. The larger masses that Avere obtained had 
much the same appearance. Occasionally the trocar Avas complete^' 
blocked Avith these, but, as a rule, they did not interfere materially 
Avith the tapping. About a month later, as tapping was again 
required, it Avas thought aa^gII to do an exploration, and a small 
incision was made in the abdominal AAmll. A large quantity of 
fluid AA’as obtained and the same gelatinous colloid-like material. 
The opening was not large enough to permit of any extensiA’e 
investigation of the abdomen, but nothing abnormal in any of this 
viscera AAns noted tlirough the small incision. The fluid at this 
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time showed S3 per cent, of small lymphocytes, 11 per cent, cells 
with large nuclei, and the remainder polynuclear cells and others 
difficult to classify. 

The problem of diagnosis was a most interesting one. The 
patient had chronic ascites, but his general condition was excellent 
and there was no jaundice. In August, 1913, tlie abdomen was 
markedly distended, with definite evidence of ascites, but this 
was not extreme. For the first time enlargement of the liver was 
found and the edge of the left lobe was felt in tlie midline 3 cm. 
above the navel. It seemed quite distinctlj" irregular. It was not 
possible to feel the edge of the right lobe with certainty. The 
spleen was considerably enlarged and readilj’’ felt below the costal 
margin. In view of the long duration of the ascites, the fact tliat 
it had come and gone, the patient’s excellent general condition, and 
tlie enlargement of the left lobe of the liver and spleen, the question 
of syphilis of the liver had to be considered. However, the Wasser- 
mann reaction was always negative and no signs of syphilis were 
to be found unless the abdominal condition was due to it. Still 
it seemed worth while to let the patient have some potassium iodide, 
and it was begun at tliis time. We never felt sure that it made 
any difference, although the patient claimed that after taking it 
tlie fluid accumulated much more slowly. During this admission 
tlie patient was tapped a number of times, the fluid always con- 
taining tlie same gelatinous masses. 

Examination of tlie cells in the ascitic fluid showed considerable 
variation in the percentage of lymphocytes at various tappings, 
and also in the occurrence of eosinophiles. At tliis time (August, 
1913) it was not possible to be certain that tlie right lobe of the 
liver was enlarged, but a little later this was definitely made out, 
and in January, 1914, the edge in the right nipple line was felt 10 
cm. below the costal margin. The enlargement of the left lobe 
previously noted was still present. So far as we could determine 
there had been a definite increase in tlie size of the right lobe. In 
view of the fact that he had been takmg potassium iodide quite 
steadily for some months, this was strongly against the possibility 
of the enlargement of the liver being due to lues. The last admis- 
sion was on Marcli 4, 1914. By this time his general condition 
showed marked cliange, shortness of breath and edema were more 
marked, and he had been much troubled bj’- vomiting. Examination 
of the stomach contents did not show anjiJiing of special interest 
except that no free hydrocliloric was obtained. The blood showed 
onl}' a moderate secondary anemia; tlie differential count was 
normal. The obstinate constipation whicli he had on admission 
was soon replaced by persistent diarrhea. We tested the length of 
time which it took for material to pass through the bowel and 
found that this was usually about four or five hours. When the 
condition of tlie intestines was seen at autopsy this seemed very 
remarkable. 



IMCCRAEj COPLIN: GELATINOID CARCINOMA OF PERITONEUM 479 

The difficulty of tapping increased so that sometimes it was 
necessary to tap in several places before we could obtain any fluid. 
There were eleven successful tappings on the last admission. At 
times he complained of severe abdominal pain, but did not show 
any marked tenderness. It Avas not possible to feel either the liver 
or the spleen at this time. About two weeks before death a number 
of 'nodular masses were felt in the abdomen. These were evidently 
in the peritoneal cavity, felt quite superficial, were very hard, and 
quite freely movable. They A^aried in size from a diameter of about 
half an inch to perhaps one and a half inches. They Avere felt in 
different places on different days. The vomiting and diarrhea 
continued until death on May 7, 1914. 

The main facts may be summarized as folloAvs: A male, aged 
forty-one years, Avith chronic ascites for four years and fifty-seven 
successful tappings. For tliree years the fluid shoAA^ed no peculiar 
features and then gelatinous colloid-like material appeared and 
AA^as present for a year until death. During the greater part of this 
time the patient’s general condition AA^as excellent. The liver and 
spleen shoAved enlargement at one time and later became reduced 
in size. Shortly before death many hard, rounded, movable masses 
AA’ere felt in the abdomen. There Avas intractable diarrhea for the 
last fcAv AA’'eeks of life. 

The gelatinoid material was studied in the laboratory of our 
colleague. Professor IlaAA^k. It was a mucin-like substance, much 
like the material IcnoAAm as serosa mucin. It contained 11.5 per 
cent, of nitrogen and 0.8 per cent, of sulphur. 

The question arises as to the course of events, and it must be 
confessed that the autopsy did not throAv much light on this. For 
three years the patient had ascites regarded as due to cirrhosis of 
the liver. But cirrhosis of the liA’^er Avithout some other condition 
does not, as a rule, permit of repeated tappings over such a long 
period, for ascites is usually a terminal eA'^ent in pure cirrhosis. 
With the appearance of the gelatinoid material in the ascitic fluid 
the question arose whether the process had been of a malignant 
character from the onset. If so it must haA^e been extremeh' mild. 
The presence of ascitic fluid Avith the characteristics of that found 
in chrhosis of the Ih’^er has been noted for some time before the 
appearance of signs suggesting a malignant process. Thus in the 
case reported by Pye-Smith, during a period of ten months the 
patient AA^as tapped seven times and the usual fluid of ascites secon- 
dary to cirrhosis was found. On the next tapping cells Avere found 
AA’hich suggested colloid carcinoma. This Avas the celebrated case 
in AA^hich tapping AA'as done 299 times. Death occurred after a 
duration of nearly nine years, and at autopsy a papillomatous 
tumor of each ovary AA^as found. The peritoneum AA’as thickened 
and coA^ered AA'ith secondary papillomata. 

Another obscure point AA'as that three months after the first 
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finding of gelatinoid material tlie liver and spleen vere found to 
be enlarged and six months later the enlargement was still more 
marked. Subsequently the liver decreased in size, and before 
death the liver and spleen could not be felt. There does not seem 
to be any explanation for the increase in the size of the liver and 
spleen. The enlargement was not secondary to circulatory failure. 
The size of the liver at autopsy was proof that we had not been 
mistaken in the belief that the enlargement had disappeared. In 
the absence of cirrhosis it seems probable that the decrease in size 
of the liver was due to the marked increase in the thickness of the 
capsule. It may be suggested that the enlargement did not actually 
exist but the liver was very easily felt after tapping and the increase 
in size occurred under observation. The position of the upper 
limit of dulness did not change. 

Patiiologic-al Report.- The body is that of a poorly nourished 
adult colored male. Rigor mortis is present but easily broken up. 
Pupils equal and contracted. Slight edema of both ankles. Abdo- 
men greatly distended and tense. Subcutaneous fat is very scanty. 
Abdominal and thoracic musculature is pale red and greatly 
atrophied. 

As matters of special interest pertain to the abdomen a brief 
survey only will be given to the other findings: 

Left pleura slightly thickened; cavitj’^ contains a few cubic 
centimeters of slightly turbid, yellowish fluid. Between the lobes 
of the left lung, situated immediately under the pleura, are several 
elveated grayisli areas, 5 to 10 mm. in diameter, which on section 
show a lobular arrangement, the alveoli containing a grayish trans- 
parent gelatinoid substance. Although the lung appears small it 
crepitates throughout except a narrow stratum at the base; the 
lower lobe is also somewhat congested. 

Right pleura is dry; the serosa slightly thickened, espcciall}’ 
over the base. On the pleural surface of the diaphragm are a few 
grayish gelatinous bosses and granulations; the largest of the former 
measures a little over 1 cm. in diameter; the fine granulations 
may be exudative or neoplastic, of which one cannot be sure. The 
nodules in the muscular portion of tlie diaphragm have raised the 
serosa, which is still, apparently, intact. Except for a few areas 
of partial collapse and considerable congestion, a large part of 
whicli is clearly hypostatic and associated witli some edema, the 
lung is not the scat of any noteworthy abnormality. In neither 
lung was any secondary gro\rth observed. No metastasis in the 
mediastinal lymph nodes or other tissue except the subpleural 
growths already mentioned. 

Pericardium uninvolvcd. Heart is displaced upward and slightly 

• Sc(;tii)n and preliminary examination made by Dr. E. D. Funk, demonstrator 
of morbid anatomy, ninm tvhoso protocol Uk* follon-inc i‘5 in p.art b.-rsed. Much of 
the general description deemed immaterial to this presentation is omitted. 
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to left. No important lesion. There are a few negligible sclerotic 
areas in aorta and larger branches. 

Except for a mild patchy fibrosis the Iddneys are normal. No 
gross change in adrenals. No noteworthy lesion in bladder or 
genitalia. 

Permission to examine the central nervous system was not obtained. 

Abdomen and Contents. As the incision approaches the abdomi- 
nal cavity it is noted that the parietal peritoneum is thickened, at 
points almost leathery, and in such areas resists incision. When 
the abdomen is vddely opened the almost universal pre'sence of 
a gelatinoid material is observed. It has accumulated particularly 
in the pelvis, lumbar regions, right and left, and between the stomach 
and liver. About 2500 c.c. were removed; all that would adhere 
to visceral and parietal peritoneum was left in position; it was 
thought that formalin fixation would secure it in place, but to a 
slight degree only was this result attained. The greatly thickened 
parietal peritoneum was dissected loose from the muscles on each 
side and posteriorly, the diaphragm incised along its attachment 
to the parietes, and the entire mass removed for fixation and fur- 
ther study. The following data were obtained from examination 
of the fresh specimen, and later, after formalin fixation, by such 
’ dissection as • was permissible without destroying the specimen 
(see Fig. 1). 

The upper border of the specimen is formed by the diapliragm, 
which on the inferior surface is intimately attached to every viscus 
with which it comes in contact. The attachments to the liver and 
spleen are particularly firm. The intestines, including the colon, 
and the stomach are closely packed in the median line and matted 
together by adliesions, many of which are so firm that the enclosed 
viscus tears before the adhesion yields. Nothing that could be 
eertainly identified as omentum remains distinguishable in the 
mass. Between the stomacli and liver is a cavity holding more 
than a liter of gelatinoid substance. This has displaced the stomach 
downward and rather behind the colon to which it is firmly attached. 
The transverse colon is greatly dilated, the dilatations being most 
marked near the hepatic and splenic flexures. To this part of the 
colon is also attached the small intestine, heaped in an indistin- 
guishable mass. With a long brain knife the anterior portion was 
cut away, exposing the opened convolutions of the intestines 
beneath. With difficulty these were separated above, as shown 
in the illustration, to permit palpation of the pancreas, which does 
not appear changed. The caput coli is greatly dilated and the 
wall slightly thickened. The outer aspect of the caput coli and a 
part of the descending colon and sigmoid are attached to the parietal 
peritoneum. The ascending colon passes mesially almost to the 
midline behind the small intestine and ascends tortuously to the 
hepatic flexure. A similar mesial displacement of the descending 
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colon is also present. Apparently these displacements are due to 
pressure of gelatinous masses occupying the lateral aspect and 



Fig. 1. — Contents of abdomen. Anterior aspect. Carcinoma of peritoneum. 
Upper margin formed by liver and attached diaphragm. .Tiist below liven 
between that organ and stomach, ca\'ity containing gelatinoid material; cavi- 
ties to right and left and also pelvis contained similar material. Everj' part 
of serosa in contact with any other surface is adliercnt. Some of these adlie.smns 
have been broken up. Intestines are rigid and stand open on section. Note 
nodules on abdominal wall, especially to lower right. For further description 
see text. 

lumbar region of the abdomen. The area of the gjill-bladfler and 
jiylorus is occnjiied by a dense fibroid mass containing many 
small cavities filled with gelatinoid material. 
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Incision through 5 cm. of this mass opens the gall-bladder; the 
cavity is 9 cm. long and u-regularly compressed with a maximum 
breadth of 3 cm. It is filled with bile-stained gelatinoid material 
somewhat thinner than mueh of that in the peritoneum, but may 
be scooped out as a semisolid mass, dark greenish-yellow in color. 
The mucosa is smooth. The bile ducts were not disseeted. 

The liver is small, eapsule greatly thiekened; adhesions prac- 
tically universal to all surfaces. Several ineisions disclosed no 
secondary growth. Microscopically the cells are granular and 
shrunken, with a slight inerease in fibrous tissue, most notable 
beneath the capsule. 

The appendix was found buried in a mass of adhesions, and 
though not fully dissected is about the thickness of the little 
finger and admits a probe 8 em. The conneetion with the cecum 
is closed and the base of the appendix bulges into the eecum as an 
ovoidal boss 2.2 cm. in diarneter. On incision it is found to contain 
the same gelatinoid material as that present in the abdominal 
cavity and gall-bladder. The obAUOus thiekening is around the 
appendix rather than of the appendix; the museulature and 
mucosa are not thieker than normal, if anything, at least in areas, 
they appear thin. The great and irregular thiekening of the parietal 
peritoneum is well shown in the illustration. Just below the right 
lobe of the liver the thickening extends through the peritoneum 
and into the aponeurosis of the musele. Neither macroscopically 
nor microscopically is the wasted muscle found involved. The 
inner surface of the parietal peritoneum is eovered with loosely 
attaehed gelatinoid or colloid material; relatively little of this 
substance is shown in the illustration. There are also, at many 
points, on the parietal peritoneum and on the adhesions binding 
the viscera, numerous nodules varying in size from 2 to 3 mm. to 
4.5 cm. In the illustration two of these are well shown at the lower 
right on the parietal peritoneum, and on the mass of adlierent 
intestines in the median line near the lower border. Masses of 
exaetly the same type are also free in the peritoneal cavity; several 
of these were removed, attaehed on a frame, and photographed 
(Fig. 2). Ineised in the fresh condition they were found to possess 
outer eapsules 1 to 3 mm. in thickness, and to contain soft gelatinoid 
material whieh flowed from the cut surfaces with about the same 
consisteney as thick egg albumen. Fixed in formalin they retained 
their contour and bore incision without loss of contents. Several 
of those shown in Fig. 2 exhibit the essential morphology. Run- 
ning in from the capsule are numerous fine delicate trabeculae without 
regularity of arrangement, forming a sort of a reticulum, in the 
meshes of which is contained the gelatinoid substance. Numerous 
histological sections show these to be eomposed of imperfeetly 
developed fibrous tissue containing a few round cells, an occasional 
leukocyte, and homogeneous staining gelatinoid material. In 
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none of the seetions was any epithelium encountered. It was 
evidently these structures that could be palpated through the 
abdominal wall during life. Several were still loosely attached 
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FiCi. 2. — Xodule.s from poritonnum. Many of the.‘-e, of practinally evory size, 
the largest 5 cm. in dianiefer, were free in the belly cavity or loosely atlaelien. 
often by a thin filnincnt only, to the abdominal wall. Those shown were all 
free. For further description sec te.xt. 
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and apparently about to separate from tlie wall or the visceral 
mass. Examination of one of the attached masses seemed to indi- 
cate that^they arise from condensation of the gelatinoid material 



Fig. 3. — Section of parietes. Abdominal wall immediately below liver mass. 
Photomicrograph. A, muscle of abdominal wall; B to C, muscle fascia, extra- 
peritoneal tissue, and peritoneum in single thick layer of dense fibrous ti.ssue, at 
points separated bj" interstitial edema; C to D, stratum in which neoplastic 
growth is at points demonstrable. Just above leader from C, stratum of 
columnar epithelial cells, most of which are of the tall pallisade tj^pe. Note 
that just beneath epithelium edema is marked; D, and above, reticulum partly 
enclosing spaces containing homogeneous gelatinoid material; E, space clearly 
outside peritoneum; a few disappearing epithelial cells along upper margin, 
others below; space filled with gelatinoid substance; square outlined in centre 
is shown under higher magnification in Fig. 4. 


wliich later becomes edematous, tlie characteristic cellular elements 
disappearing. Their development is entirely internal to the .struc- 
ture that was thought to occupy the position of the normal peri- 
toneum. Ssobolew observed similar bodies. 
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Morbid Histology. Sections of the organs are for the most part 
without interest. Several of the gelatinoid masses removed at 
operations and others obtained postmortem^ were fixed and stained 
hy ajjpropriate methods witliont disclosing any cellular element 
upon which a histological diagnosis could be based. Similar dis- 
appointing results were obtained from numerous examinations 
made of parts removed from several areas in the parietal peritoneum 
and from the thickened masses of adhesions, hlost of these showed 
an exceedingly' edematous fibrous reticulum obviously in various 
stages of formation. The general charaeter of tlie histological 
appearance may be gathered from a close study of the photomicro- 
graph shown in Fig. 3, which includes the edge of the abdominal 
muscle below; above is the denser fascia, the peritoneum showing 
the neoplastic involvement, and at the top the reticulum surround- 
ing irregular communicating spaces containing the homogeneous, 
almost cell-free, gelatinoid substance. It will be observed that the 
latter contains a scanty cellular detritus and nothing upon wliich 
a histological diagnosis as to the character of the process could he 
based. However, in the examination of a large number of sections 
numerous pictures similar to that shown in the centre of the field 
were encountered. Note the papillary growth projecting upward 
surmounted by tall columnar epithelium the cell nuclei of which 
are marginated immediately at the bases of the cells. The higher 
magnification of this same area is shown in Figure 4. Many of the 
epithelial cells are of the clialice type. The connective tissue 
immediately underlying the cells is, in practically every' instance, 
obviously' edematous, and apparently w'hen tlie edema reaches a 
certain stage the cell disintegration begins and continues until the 
epithelium entirely' disappears. 

The morphology and chemical reactions of these cells are identical 
with those observed in the palisade epitlielium commonly found 
lining tlie varieties of ovarian cy'sts v'ith which this disease is so 
frequently' associated; no one who has e.xamined tlie structure 
has any doubt as to the epithelial origin. Identical appearances 
in growths obviously connected with the appendix have been 
reported. 

In the many' sections examined structures possessing tlie same 
general cliaracters as those described have been found only occa- 
sionally'. Such growtlis, however, have been observed in the 
extraperitoneal fascia and in the diaphragm immediately' beneath 
both peritoneum and pleura. 

The almost universal involvement of every structure in die 
abdominal cavity in this case, and the absence of any conclusive 
dominance in one particular area renders impossible an unaspil- 
able statement as to the origin of the process. Those who believe 
strongly in its appendicular relation will lay stress on the fact 
that the appendix is involved. An examination of Fig. 1 must 
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impress the observer with the fact that the gall-bladder area is 
conspicuously affected. At this point the colon, gall-bladder, intes- 
tine, pyloric complement of stomach, diaphragm, and abdominal 
parietes are implicated. If finding gelatinoid material in the cavity 
of a viscus could be taken as proof of origin in that organ, there 
would be some ground for the statement that in our patient the 
process might here have arisen in the gall-bladder. Had the pri- 



Fig. 4. — Small central area from Fig. 3 more highly magnified. Photomi- 
crograph. In centre papillary growth covered with tall columnar epithelium; 
many cells are of the chalice type. Part of another papillary growth is shown 
at left. To right note regressing epithelium; edema at base of papillary mass 
and beneath palisade epithelium. 


mary lesion been in the appendix one would not have expected so 
extensive an involvement of the upper abdomen. Of coiu’se, with- 
out more detailed section than has been made it has been impos- 
sible to exclude the stomach, . duodenum or pancreas, or indeed 
for that matter almost any part of the intra-abdominal alimentary 
eanal. It is quite certain tliat such a tmnor might have originated 
in a diverticulum. In the absence of later and more exact infor- 
mation concerning tlie nature of these grovThs the condition would 
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probably Jiave been regarded as a primary neoplasm of the peri- 
toneum; this possibility, we think, may be excluded. 

Of special interest is a consideration of tlie nature of tlie process 
concerning which many views have been held. Pean, forty-five 
years ago, applied the term gelatinous disease of tlie peritoneum, 
fully recognizing and admitting the vagueness of the term. In 



I'lo. 5. — Section from hbrogdatinoid area m gull-bladder region. Pliotoini- 
crograph. Typical epithelial lined space showing regrc.ssion of epithelium and 
edematous gelatinoid substance arising benetith the epithelial cells; over this 
substance tlio epithelium is disappearing. Below and to left (left lower corner) 
is a mass of gelatinoid substance containing two regressing epithelial cells. 
It has not been po.ssible with certainty to determine the origin of this gelatinoid 
substance. Just below centre of left margin part of ve-sscl in stratum of fibrou.s 
tissue. A few fibroblasts and an occasional leukocyte may be recognized. 


some form no doubt tliis was wliat Virchow called colloid cancer 
and to which has also been applied the terms mucoid cancer, gela- 
tinous ascites, and carcinomatous ascites. Werth, in 1SS4, intro- 
duced the name pseudomyxoma, to which there are many objections, 
but which unfortunately has been widely adoittcd, and under which 
name most of the ctises are recorded. We believe the proce.ss is 
neo])lastic and essentially cancerous, but would manifest no par- 
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ticular preference between the terms colloid, mucoid, muciparous, 
or gelatinoid carcinoma, if anytliing, inclining toward the last. 
The designation “maladie gelatineuse” is not inaiipropi-iate. 
Failure to recognize the carcinomatous nature of the ])rocess rests 
upon the fact that endless search or exceptional good fortune in 
any particular case may be necessary to locate the areas of defi- 
nitely cancerous morphology. The faet that invasion extends 
through the peritoneum into the musele fascia, through the diaph- 
ragm from serosa to serosa, with the formation of subpleural nodules, 
the nodules between the lobes of the lung, and other evidences 
seem to us difficult of explanation except on the assumption that 
the process is potentially malignant. 

The universality of the retrograde changes in the epithelium, not 
commonly encountered in cancer, is due to some influence which 
our study has failed fully to disclose. Apparently the proliferating 
epithelium is encountering some antagonistic influence that is 
constantly breaking it down. The epitheliolytie agent seems to 
be of humoral origin. No evidence of phagocytosis, no noteworthy 
leukocytic infiltration, no giant cells, are present, but an edema, 
in which the epithelium seems to undergo disintegration and solu- 
tion without leaving behind the usual detritus incident to cliromatin 
fragmentation commonly observed in the presence of a necrosis 
and cell disintegration. In Fig. 5 it can be noted that beneath the 
epithelium on the under side of the space lined by cylindric cells 
there is a collection of edematous gelatinoid material over which 
the epithelial cells are manifesting retrograde changes. In a space 
below and to the left the epithelium has almost completely disap- 
peared, and this retrogi-essive change on the part of the epithelial 
cells is manifest in almost every location where they are found. 
The influence that brings it about seems to come after the cell 
is growing or in some instances after the cell is fully grown, sug- 
gesting that the groAVth of the cell is neeessary for its appearance.’ 
Following conventional usage it would be easy to suggest a name 
for such a hypothetical body; at the risk of being prosaic we forego 
this. 

It is well established in this class of cases that complete removal 
of early manifestations may be curative, and that admittedly 
incomplete excision of advanced lesions may be followed by long 
intervals before recurrence takes place and in some instances 
apparent recovery. Such cases have been recorded by Lejars, 
Trotter, Neumann, Eden and otliers. In one of Lejars’s cases the 
tumor disappeared. In Eden’s patient gelatinous disease due to 
an ovarian tumor was present at operation done “several months” 
after appearance of symptoms; the ovary and a large part but 
not all of the jelly were removed; three montlis later the patient 
was well. Two years and four months after the first operation the 
other ovary and appendix were found involved and reIno^•ed. 
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Nearly two years later the patient was reported well. According 
to Lejars, lesions of ovarian origin arc more malignant than those 
arising in the appendix. 

Destructibility of cells, composing or derived from malignant 
tumors has been established by numerous observers, and more 
recently has been especially investigated by Iwasaki. Twenty 
years ago Goldmann suspected the presence of some protecting 
body. Hodenpyl’s results obtained by injecting ascitic fluid derived 
from a patient with cancer aroused hopes that have not material- 
ized. Our case and many in the literature more than suggest the 
existence of some such body and of tissue and humoral potentialities 
that we may in the future find some way to mobilize. The peri- 
toneum may be able to produce such an agent. Bland-Sutton says 
“large numbers of cancer cells which are shed into the abdominal 
cavity perish, for the peritoneum exercises defending or prophy- 
lactic power against such marauders.” We know that tissues 
engaged in processes essentially protective in nature suffer, often 
are almost destroyed when the fight is lost; note the lymph-nodal 
changes in many infections, such as plague and tuberculosis, the 
liver necroses in infections and intoxications and consider tlie des- 
troyed omentum in some of these peritoneal neoplasms. Possibly 
that organ of inconclusively-established function may Be playing 
a part of which we know nothing. According to Theilliaber there 
are on record 200 cases of cancer spontaneously cured. Coley’s 
results in sarcoma cannot be ignored. The problem is to determine 
by what meclianism the result is attained. 
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THE CLINICAL RELATIONS OF GRAVITY, POSTURE 
AND CIRCULATION. 
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The vascular meclianism is everywhere in a state of “tone” by 
which its capacity ,is actively reduced. Were the physiological 
tone to be released the capacity of the blood channels in the 
splanchnic area alone would be sufficient to contain all the blood 
and the circulation would come to an end in the erect posture 
because no fluid could reach the heart. 

This tonicity of the vascular bed is what keeps the blood from 
stagnating in the capacious reservoirs of the abdomen under the 
influence of gravitation. It is essentially a vital phenomenon. 
There is a distinction between the regulating mechanisms for the 
preservation of tone in the arteries as contrasted with the veins 
of the splanchnic system, but an essential adjunct to the proper 
function of the veins is the mechanical support afl'orded by the 
normal tension of the abdominal wall. 

Physiologists have supplied us with fundamental data for tlic 
apprehension of the hydrostatic disorders of the circulation. 
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The experiments of Leonard Hilh are especially rich in signifi- 
cance. Hill secured animals (dog, cat, monkey) upon a board 
which could be rotated in a vertical plane. The animal could then 
be readily turned from the horizontal to either a feet-down or 
feet-up posture. Both .arterial and venous blood-pressures were 
graphically recorded throughout the experiments. 

It was found in the four-footed animal that the carotid blood- 
pressure always fell in the feet-down posture, and rose in the 
feet-up posture, as compared with the horizontal. The fall of 
arterial pressure in the first case was due to the accumulation of 
blood in the splanchnic veins and a correspondingly lessened inflow 
into the heart; the higher arterial pressure in the last case depended 
on a plethora resulting from excessive emptying of the abdominal 
veins. 

In a small dog changing from the feet-down to the feet-up pos- 
ture caused the carotid pressure to vary from 16 mm. Hg. below 
to the same amount above the normal. In certain of the animals, 
especially in the monkey, the hydrostatic effects of changed posture 
were compensated and the carotid pressure remained normal; in 
the feet-down posture there was active splanchnic vasoconstric- 
tion and in the feet-up posture the reverse. Chloroform anesthesia 
tended to disable the mechanism of compensation. Under chloro- 
form narcosis the splanchnic vasomotor mechanism was paralyzed 
and in the feet-down posture the blood from the general circulation 
would gradually collect and stagnate in the splanchnic veins, the 
heart become empty and ceased to beat. If in such a case it was 
attempted to revive a heart by resorting to the head-down posture 
the inrush of blood would overdistend and paralyze the weakened 
organ. Chloroform prevents the normal contractile reaction of the 
heart. A bandage tied around the abdomen or pressure applied 
with the hands readily compensated for the fall of blood-pressure 
in the feet-down posture by preventing the accumulation of blood 
in the veins. Sudden removal of pressure upon the abdomen in 
the feet-down position could drain the heart and kill the animal. 

In general, according to Hill, any influence which weakens the 
splanchnic vasomotor mechanism or, the writer would add, that 
lowers the contractile tone of the abdominal wall, magnifies propor- 
tionately the postural effects of gravity on the circulation. 

These postural changes in the carotid blood-pressure arc of 
profound importance in determining the blood-pressure and cir- 
culation within the brain. On account of the rigidity of the skull 
the brain remains, according to Hill, practically at a constant 
volume. Its vessels are never, wliilc the cranium is intact, drained 
of blood, but the circulation may stagnate in the lirain of feet-down 
animals, ^^^lcn in such a posture a trephine hole is made in the 
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skull the brain at once collapses, becomes drained of blood, and 
the animal quicldy dies. Hill had an opportunity to verify on a 
man with a trephine hole in his skull the intracranial pressure 
changes dependent on posture. He calls attention to the danger 
in elevating the head of a patient with a defect in the skull when 
the vasomotor mechanism is incompetent. 

Bayliss, Hill, and Gullard^ declare that “the brain has no direct 
vasomotor mechanism, but its blood supply can be controlled 
indirectly by the vasomotor centre acting on the splanchnic area.” 
They find that “the intracranial pressure in all physiological con- 
ditions remains the same as the cerebral venous pressure. The 
intracranial pressure is wholly circulatory in origin and may vary 
with the circulatory from zero to 50 to 60 mm. Hg. The functions 
of the brain matter continue with the varying conditions of pres- 
sure.” Under “physiological conditions a rise of arterial pressure 
accelerates the flow of blood through the brain and a fall slackens 
it. . . . The rise of arterial pressure that occurs in pathological 

conditions of increased intracranial pressure is not protective but 
tends to increase the extent of the cerebral anemia. The right direc- 
tion of treatment therefore in such conditions is to lower the blood- 
pressure.” Though strong evidence is furnished by other experi- 
menters that the vessels of the brain are not devoid of vasomotor 
fibers the main contentions of the authors quoted hold good. 

Hill and Barnard® dwell especially on the application of these 
data in the human subject. “ In a man six feet high the hydrostatic 
pressure of a column of blood reaching from the vertex to the sole 
of the feet equals about 140 mm. Hg., and from the vertex to the 
middle of the abdomen about 50 mm. Hg. . . . The splanchnic 
vasomotor mechanism is by itself amply sufficient to compensate 
for the hydrostatic effect of gravity. ... In man a condition 
of deficient vasomotor tone combined with an atonic condition 
of the abdominal wall or patulous abdomen must in the erect pos- 
ture lead to a deficient circulation and anemia of the brain.” 

Surgical shock furnishes the most startling exhibition of the 
vital disaster attending circulation failure in the intact vascular 
circuit. Passing the extensive literatui’e dealing with the pathology 
of this condition the writer will assume as proved that view accord- 
ing to which acute traumatic shock has its origin neither in heart 
failure nor vasomotor failure. This conclusion in no way surren- 
ders the notion that vasomotor failure may have an important 
etiological bearing on the conditions with which this paper deals. 

Basing his views on animal experimentation, Yandell Henderson' 
announces tlie theory that shock, both surgical and toxemic, 
depends upon the accumulation of blood within the large veins of 

= .lour-lPliysioI., 1S9.I, xviii, 33-1. Ibid., 1S1)7, xxi, 323. 

^ Amor. .lour. Rliysiol., 1910, xxvii, 152. 
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the abdomen, from which reservoir it fails to flow into the heart. 
The animal behaves as if bled to death witliin his own vessels. 
According to Henderson the large abdominal veins are normally 
maintained in a state of tone not by vasomotor nerves, but through 
an intrinsic venopressor mechanism whose efflciency essentially 
depends upon the tension of CO2 and of the acid-alkali balance in 
the fluids of the body. This conception of the chemical and osmotic 
regulation of the venopressor mechanism of the splanchnic area 
suggests that any departure from healthy metabolism may cause 
virtual dilatation of the abdominal reservoir and lead to stagnation 
of blood within it when the erect posture is assumed. 

From the purely clinical point of view, T. C. Janeway^ some 
years ago clearl3'^ pointed out that those familiar catastrophes 
which we were wont to designate as “heart failure” are, for the 
most part, not heart failures at all but vascular failures put into 
effect by the postural drainage of the blood into the “abdominal 
reservoir.” While in the normal man or animal the bloodless heart 
might easil}’’ be revived by restoring the vital current, in the toxemic, 
shocked, or anesthetized subject it could easily happen that a brief 
period of bloodlessness would fatally reduce cardiac irritabilitj'. 

Hilh has shown that efforts to restore the circulation under shock 
conditions by the feet-up posture are prone to result in paralysis 
of the heart by overdistention. Clinicians are familiar with the 
hazards involved to patients with debilitated hearts when the 
bowels are moved in the sitting posture; especially, probablj’’, is 
this the case during states of flux. The special danger lies, pre- 
sumabl3% in a diminished splanchnic tone on these occasions. 

A most important corollary to all these teachings is the expres- 
sion of the unity of the circulatory system. There is no rational 
studj' of heart disease by itself. The efficiencj’' of the heart depends 
as intimately upon the efficiency of the bloodvessels, their nervp, 
and of tissue metabolism and osmosis as upon the integritj’’ of its 
own structures, and all must be taken into account bj' the philo- 
sophic physician. 

The mechanical conditions surrounding the circulation in the 
brain and in the abdomen acein significant contrast. In the former 
the rigidity of the skull keeps the organ relatively full of blood 
even with a zero of arterial pressure. Under such a condition there 
must be exerted upon the brain tissues molecular tensions which 
maj"^ have profound phj’siological importance, but of whose mode 
of action we are whollj' ignorant. In the abdomen, on the other 
hand, the bloodvessels find less support, perhaps, than in any 
other situation. The phj'siological integrity of the s])lanchnic 
vasomotor sj'stem and of the musculature of the abdominal wall 
form the chief or onlj-^ extraneous limitations to expansion of the 
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great “abdominal reservoir.” Numberless facts support the con- 
clusion that the vascular bed of the abdomen is the great variable 
in the irrigating system of the body, now contracting, now expand- 
ing, to meet the needs of the tissue soil. Simple as might seem the 
relations of the physical factors which determine pressure within 
the abdomen, nowhere is more obvious the futility of the deductive 
method in physiological investigation. Emerson'^ summarized 
the literature on the nature and conditions of intra-abdominal 
pressure up to 1911, and was not able to establish any concensus 
of opinion from the authorities. By some the intra-abdominal 
pressure is held to be positive, above that of the atmosphere, by 
others negative, below it. 

It is rather generally admitted that the pressure is positive 
or varies with respiratory movement, increasing with inspiration 
and decreasing with expiration, and that it becomes negative in 
subjects having pendulous abdominal walls. Emerson himself, 
on the basis of animal experiments, concludes that the normal 
pressure within the abdomen is slightly positive, due to the coor- 
dination of numerous physiological factors. The pressure slightly 
rises or falls with descent or ascent of the diaplrragm. Excessive 
diminution of pressure induced by loss of tone in the abdominal 
wall, or, on the other hand, untoward increase of pressure, as in 
meteorism, each reduces more or less critically the efficiency of 
respiration and circulation. 

Burton-Opitz® demonstrated experimentally the profound altera- 
tions in the extra-abdominal circulation attending comparatively 
slight changes in intra-abdominal pressure. The tendency of posi- 
tive pressure, as might have been expected, was to force blood out 
of the abdominal veins and impede the inflow into them. The 
resultant effect was to increase the amount of blood circulating 
through the head and diminish it in the lower extremities. 

An extensive and practical study of the abdominal circulation 
in its clinical relations has been made by Oliver.® This author 
points out again that though the hydrostatic effects of postural 
change are much more manifest on the veins than on the arteries, 
still arterial pressures are largely subject to gravitation. In the 
standing position the blood-pressure in the arteries of the head 
may be but one-half that in the feet, and the latter pressure may 
fall one-half in the horizontal posture. He has no hesitation in 
saying that in the normal subject the arterial pressure in the erect 
position, sitting or standing, is higher than in the recumbent. 
That is, splanchnic vasomotor tone normally overcompensates 
the hydrostatic effect of gravity. Fatigue, disease, laxness of the 

J Arch. Int. Med., 1911, vdi, 754. 

« Amor. Jour. Physiol., 1914, xx-x^-i, G6; Arch. f. d. gos. Physiol., 190S, cxxi, 150; 
ibid., 190S, cxxiv, 469. 

’ Blood and Blood-pressure, 1901. 
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abdominal wall, or any influence which lowers the vasomotor tone 
or reduces the external support of the abdominal vessels tends to 
relatively raise the arterial pressure in the recumbent posture. 
The reason for this seems obviously to consist in the gravitation of 
blood to the abdominal veins in the erect and corresponding delivery 
of it to the general circulation in the horizontal posture. 

01i^'er states that "overloading of the splanchnic veins, from 
diminution or loss of tone in the arterioles which feed them, is a 
common, if not an invariable, fact in all forms of debility. . . . 
In splanchnic states the normal postural variation of the radial 
caliber is reversed.” 

Oliver’s method of estimating the amount of splanchnic venous 
stasis is simple and effective. With the subject in the horizontal 
position the arterial pressure is measured in an arm, then a maxi- 
mum weight of twenty-eight pounds, a bag of shot, is equably 
distributed over the abdomen. Excess of blood in the abdominal 
veins is thus forced toward the heart and the arterial pressure 
rises proportionately. Observations made before breakfast, when 
the vascular tone is high, show little or no rise of arterial pressure 
with abdominal compression. But for thirty minutes after a meal 
a weight applied to the abdomen may send the arterial pressure up 
17 or 20 mm. Hg, Observations repeated at intervals afterward 
show less and. less elevation of pressure with compression. In the 
health.y subject at rest, abdominal compression might raise the 
arterial pressure IS mm. Hg. After vigorous but not e.xlmusting 
exercise compression of the abdomen had no effect on arterial 
pressure, owing to e.xcessive dilatation of the systemic vascular 
bed. But when exercise was continued to fatigue, loss of splanchnic 
vasomotor tone was evidenced by rise of arterial pressure when 
weight was applied to the abdomen. 

It is important to understand definitely the nature of the inter- 
dependence between the tensions of the abdominal wall and the 
splanchnic veins. If, as Emerson'® and others have concluded, the 
intra-abdominal pressure becomes constantly negative when the 
abdominal wall is patidous, we must recognize therein a steady 
force tending to aspirate the blood into the thin-walled veins of 
the cavity. The commonly associated condition of visceroptosis 
probably acts in the erect posture to still further lower the pressure 
when the weight of the organs directly stretches the containing 
wall. In brief, positive intra-abdominal pressure tends to empty 
and negative pressure to fill the abdominal veins. 

The general conception of the pathological significance of intra- 
abdominal pressures has been the theme of much fugitive medical 
literature within the past decade or more. The one idea at the root 
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of most of this writing has lieen derived from palpation of the 
abdominal wall. Ptosis of the abdominal organs thus disclosed 
has been held responsible for a long category of pathological symp- 
toms, and the manufacture of devices for correction of the defect 
employs a host of artisans from whom we can hardly demand an 
appreciation of etiology. It is not intended here to make a sweeping 
denial of the pathological importance of visceroptosis, but to point 
out that, in the majority of cases, clinicians in attributing symp- 
toms to postural dislocation of the abdominal organs have probably 
mistaken the shadow for the substance. 

The foregoing imperfect sketch of the literature dealing with 
the postural relations of the abdominal circulation almost reduces 
to platitude the deduction that loss of tone by the splanchnic vaso- 
motor system and the abdominal wall must result, in the erect 
posture, in anemia of the brain and oligienia of the general circula- 
tion. 

The various debilities which may initiate such a failure of tone 
are, in turn, intensified by its effects, and the vicious circle thus 
established constantly contracts at the expense of normal function. 

The muscles of the abdominal wall are said to be innervated from 
the respiratory centre. Much remains to be discovered eoncerning 
their coordination with the vasomotor system and their relations 
to the acid-alkali balance of the blood. It is open to suspicion that 
the teleological idea behind the abdominal rigidity attending peri- 
toneal infiammation is not more to limit painful friction between 
surfaces than to reduce blood flow within them. The comforting 
effect of the ice-bag may depend upon the same result. 

Dr. C. D. Mosher” describes the great relief experienced by her 
patients with congestive dysmenorrhea when they lay with hips 
elevated and pressed firmly over the uterus and breathed deeply. 
This sort of manipulation is well adapted to relieve pelvic conges- 
tion. 

My own impression of the clinical importance of postural 
abdominal stasis was not formulated in advance, but was built 
up by induction from the observations carried on through many 
years. The facts under consideration are familiar to every clinician; 
their relation to symptomatology and the indicated rationale of 
treatment seem so obvious that special exposition might appear 
superfiuous, yet somehow it is clear that medical practitioners in 
great part either fail to understand the data involved in this situa- 
tion or misapprehend their significance. 

In the normal subject the fall of carotid blood-pressure, which 
tends to occur .on changing from the recumbent to the erect posture, 
leads to stimulation of the splanchnic vasomotor centre; at the same 
time the tension of the muscles of the abdominal wall is apparently 
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increased, as is evidenced by the difficulty found in making a 
satisfactory palpatory examination of the abdomen with the patient 
upright. In these ways the hydrostatic pressure tending to surcharge 
the splanchnic veins may be even overcompensated, so that, with 
the venous outflow from the brain accelerated by gravity and the 
arterial inflow kept high by elevation of systemic arterial pressure, 
the nourishment of the brain may be expected to flourish best in 
the erect posture.*- 

The important aid given in the standing posture to the flow of 
blood through the loAver extremities by the tension and contraction 
of great masses of skeletal muscles need not be here considered. 
Suffice it to say, we seem justified in concluding that when the 
recumbent posture is assumed, at once all the nervous and mus- 
cular activities which were engaged in hydrostatic compensation 
come to rest and gravitation no longer impedes the return of the 
blood from the abdomen to the general circulation. 

When Ave turn from the healthy to the debilitated individual 
Ave must expect to witness the preponderance of gravity effects 
proportional to the Aveakening of the physiological poAvers AA'hich 
had held it in compensation. Noaa% in the erect posture, the blood 
actually stagnates to a degree in the splanchnic veins at the expense 
of the systemic circulation and the blood-pressure in the brachial 
artery falls. Changing to the reeumbent posture the surplus fluid 
overfloAvs into the heart and the brachial blood-pressure rises. 
Simple as the problem may appear, investigators difl'er in their 
statements of the facts as to the influence of posture on the arterial 
blood-pressure in the normal human subject. Oliver'^ states 
emphatically that in the normal subject the pressure in the radial 
artery is higher in the erect than in the recumbent posture; he 
finds the arterial pressure in the sitting posture to aA’^erage about 
10 mm. Hg. more than in the supine. Stephens,'^ on the contrary, 
in a study of 22 cases, presumably healthy young men, found the 
systolic blood-pressure invariably higher in the recumbent posi- 
tion. His aA'erage postural pressures in mm. Hg. v-ere: standing, 
130 . 8 ; sitting, 131 . 7 ; supine, 150 . 4 . The photographs of his 
e.xperimental arrangements indicate that the arm in which the 
pressure AA^as measured was raised considerably above the heart 
in the erect and supported below it in the supine position. 

Erlanger and Hooker,*^ in a careful study of tA\'o young men, 
found that on changing from the recumbent to the erect jiosturc 
there might be either a slight rise or fall of maximal pressure in the 
brachial artery, but the characteristic effect of the change Avas a 
diminution in the pulse pressure in the erect posture, caused by a 
rise in the minimal blood-pressure. “If on standing the minimum 

•- Vide infra Erlanger and Hooker. 

“ Loc. cit. 
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pressure rises but little the maximum will fall more; but if the 
minimum pressure is deeidedly increased the maximum may rise.” 
On changing from the recumbent to the standing posture they 
found a rise of minimal (and mean) pressure, as a rule; a diminu- 
tion of pulse-pressure, an increase of piilse rate. The reverse 
ehanges occurred when, after standing, the recumbent posture is 
assumed. The pressures found in the sitting posture approached 
those of the recumbent much nearer than those of the standing 
posture. When the external temperature was elevated they found 
the minimal pressure to be lower and the pulse-pressure to diminish 
less on standing. 

They say, “The circulation in the brain is, if anything, improved 
in the sitting and especially in the standing postures.” As will be 
seen, it is exactly the pathological reverse of this cerebral circula- 
tion efficiency to which I attribute the symptoms which suggested 
this investigation. The complexity of the subject has been suffi- 
ciently demonstrated to warn us against deductive reasoning which 
must be based on premises some of which are unknown. Never- 
theless, it is proper to consider the directions in which functional 
efficiency may be expected to become impaired under definite 
anatomical inadequacies. 

Physiologists have shown that experimental reduetion of the 
blood flow to the brain excites the vasomotor centres, especially of 
the splanchnic areas, with the obvious effort to increase the intra- 
cranial blood flow. We can hardly doubt that in a person whose 
blood gravitates abnormally into the splanchnic veins there is 
produced a virtual anemia of the brain capable of setting up a 
functional disability which may be manifested in a wide variety of 
ways. Patients belonging to the affeeted class often complain of 
great muscular weakness. They are apt to develop the general 
functional incapacity or perversion which we are prone to group 
under the head of “neurasthenia.” Headache and dizziness in 
the erect posture are characteristic symptoms. It is as if the 
nervous centres protested against an inefficient effort, as in eye- 
strain. 

Perhaps the most dramatic case among my records is that of an 
active business man, about fifty years of age, who had gradually 
developed annoying headache and dizziness for which the neurolo- 
gist and aurist failed to effectually account. The symptoms mani- 
fested themselves only in the erect posture, disappearing when 
the subject lay down. The patient presented a dazed appearance. 
His heart was dilated and the abdomen somewhat protuberant. 
His blood-pressures were: sitting, 104-62; recumbent, 109-69. 
There was no obvious arteriosclerosis. The patient was made to 
stand up and hold a pillow over his abdomen. Standing just behind 
him with my arms around his body, strong pressure was brought to 
bear on the pillow over the lower abdomen. At once he declared 
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himself free from headache and dizziness, which symptoms imme- 
diately returned on relaxing the pressure. The experiment was 
repeated several times with the same result. An abdominal belt 
was prescribed and was wmrn during the dai-time for about six 
weeks, with complete relief of sjmiptoms. It is interesting to note 
that for several months after removal of the belt the patient 
remained normal. Headache and dizziness then occasionally 
returned, to be relieved by application of the belt, which was 
resorted to rather unwillingly because of the local discomfort it 
gave. Great reduction in the cardiac dilatation accompanied the 
general improvement. 

In many of the cases which seem to belong to this category I 
had no opportunity to make definite blood-pressure observations, 
but have depended on the therapeutic test for diagnosis. Thus a 
dentist, aged about forty-five years, w'hose large practice neces- 
sitated his standing by his chair tlmoughout the day, complained 
of continued exhaustion which compelled him to take frequent 
vacations. When he adopted an abdominal belt exerting firm pres- 
sure over the lower half of his abdomen he experienced a return 
of vigor which enabled him to do his work with comparative ease. 
In the group of complaining, more or less healthy-looking women 
in -whom it is so difficult to localize the pathological condition, 
and which the physician commonly characterizes as “neuras- 
thenic,” measures taken to support the abdominal circulation, 
often seem to give better results than any other, whether or not 
there is evidence of enteroptosis. A patient, aged si.xty years, who 
frequentlj' feels an approach of faintness when driving his motor car, 
has learned that he can quickly restore himself to normal by a series 
of vigorous contractions of the abdominal muscles. The effect, of 
course, is to unload the abdominal circulation as by massage. 

The one physical sign which seems to be indicative of general, 
and especially of intracranial, hydrostatic circulation deficiency is 
to be found in the postural changes of the blood-pressures. 

Study of a relatively small- number of healthy subjects leads 
me to agree with the majority of observers in this field, that in 
the normal person in the ere'et, at least in the sitting, posture the 
blood-pressures are higher than when recumbent. 

When I find the blood-pressures, especially the maximal, higher 
in the recumbent than in the sitting posture I conclude there is 
physiological weakness either of the splanchnic vasomotor system, 
of the alidominal wall or both and that potential cerebral ammia 
and vasomotor overstrain are consequences in the erect posture. 

In studying a series of cases it becomes obvious that there i.s no 
strict parallelism between the acuteness of the .symptoms and the 
difi'crence in the ])o.stural heights of blood-pressure. It is probable 
that, as illustrated in the first case recorded above, the urgency of 
the symptoms is due to nervous efforts to compensate for hydro- 
static failure of the circulation. 
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In persons employed in earning their living at more or less 
sedentary occupations, whom through years it has been difficult 
to keep keyed up to their work, I have learned to expect a higher 
recumbent blood-pressure. When there is cardiac degeneration a 
■ considerable excess in the blood-pressure when recumbent is, in 
my experience, a bad prognostic sign. 

Having been led by such experiences as have been detailed to 
suspect that splanchnic stasis is a potent cause of many of the 
disabilities, such as weakness, headache, dizziness, for which the 
physician is consulted and an important factor in many specific 
disorders, it seemed to me desirable to study the blood-pressures in 
their postural relations, with a view to establishing a rational basis 
of treatment. 

]\Iy observations were made with a Pilling sphygmomanometer. 
With the patient sitting the broad cuff was applied around the bare 
arm, the forearm resting upon a table. At least three estimations 
of maximal and minimal pressures were made by the auscultatory 
method. Without detaching the cuff the patient was then made 
to lie on a couch and the observations were repeated, care being 
taken to preserve the relative position of cuff to heart. 

The diastolic pressure was assumed to correspond with the begin- 
ning of the ‘Tourth phase” of sound from the relaxing artery. 

In carrying out such work with people physically below par it is 
astonishing how variable are the individual sound phases both as 
to their occurrence and intensity. 

If these observations were to be repeated I would choose the 
beginning of the fifth phase, or the cessation of sound, as the point 
of minimal pressure. 

A curious manifestation, apparently significant of functional 
nervous instability, is not infrequently witnessed in a rapid change 
in the height of maximal arterial pressure in conseeutive obser- 
vations under constant conditions. The minimal pressure takes 
an insignificant part in these fluctuations. They seem to be due to 
subconscious mental perturbations. Nervous women with hyper- 
tension at and beyond the menopause are especially apt to show 
the vasomotor instability. In these cases, in a series of consecutive 
observations the maximal pressure is prone to be considerably'^ 
higher in the eaily than in the late measurements. It is significant 
that these wide differences in maximal pressures, amounting to 
10 mm. Hg. or more, seem to occur only in the sitting posture, in 
which the vasomotor effort must be most active. 

Goodman and Howelfi'’’ have performed a useful service in calling 
attention to the relation which they claim to exist between the 
duration of the sound pliases and cai’diac efficiency. The duration 
of each sound phase is indicated by the number of millimeters fall 
which the mercurial column .suffers within that phase anti the ratio 


Amkh. Jouii. Mkd. Sci., 1911, c.\Iii, 334. 



502 seavall: relations of gravity, posture, circulation 

which this bears to the pulse pressure is determined. Increase in 
the second and third phases is held to be a sign of cardiac strength; 
of the first and fourth of cardiac weakness; the ratio of the two is 
then easily determined. Swan” used the method in the study of a 
considerable number of clinical subjects and believes it to give a 
valuable index of the ratio of cardiac strength to cardiac weakness. 

The subject is mentioned here because my observations indicate 
that postural changes which redistribute the blood have marked 
influence on the existence and prominence of the sound phases and, 
as already said, circulation eSiciency is measured by the integration 
of conditions throughout the vascular tract. 

Yeiy few of the patients to be considered were the subjects of 
cardiac or vascular disease. None was confined to bed. A few 
had long ceased to need medical care. 

The subjects have been divided into two groups. The first group 
is composed of those whose systolic blood-pressure in the sitting 
posture is equal to or greater than that in the recumbent posture. 
The cases niunber 2G (9 males and 17 females) with ages varjung 
from eight to fifty-five years. The second group is composed of 
those whose systolic blood-pressure is greatest in the recumbent 
posture. The cases number 40 (17 males and 23 females) with 
ages ranging from eleven to seventy-seven years. The averages 
of the blood-pressures under all conditions are represented in the 
accompanying table: 

AVERAGE BLOOD-PRESSURES IN MM. HG. 

Posture. Maii'nmm. Minimum. I'. P. 

I. 2G cases Sitting 123 77 ‘IG 

Supine 120 73 -17 

II. 40 cases Sitting IIC 71 45 

Supine 122 72 50 

Occasionally a patient is found who on one occasion will fall 
within this and on another into that group. It is not expedient to 
dwell upon the individual clinical characteristics of the two sets 
of subjects, but it is interesting to observe that though nearly all 
were sufficientlj' below par to seek medical advice, there is a rather 
lower average physiological grade in those in the second group 
having the higher recumbent maximal blood-pressure. 

This conception is of decided practical value, for included in 
the second group is a number of persons whose main dysorasia, 
such as tendency to acidosis, slight tendency to cure in pulmonary 
tuberculosis, neurasthenia, might easily depend upon a remedial 
weakness of the circulation. Perhaps tlie most significant pressure 
change in Group ll is the rise of the average minimal pressure in 
the recumbent posture. According to Krlanger and Hooker, there 
is normally a decided fall in minimal i)re.ssure in the rccmnheiit as 
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compared Avith the erect posture. Wlu’Ie in all of Group II the 
maximal pressure Avas higher in the recumbent than in the erect 
posture the minimal pressure aa^ts higher in the recumbent posture 
in 23 cases and loAA^er in 15. 

The loAA^ering of minimal pressure Avitli a rise in the maximal on 
assuming the recumbent posture does not support the conclusions 
of Pilcher‘® Avho found, in general, that under all conditions modify- 
ing maximal pressure the minimal pressure changed in the same 
direction if in different degree. 

Inherent diffieulties impair accuracy in the estimation of the 
minimal blood-pressure, especially in such debilitated persons as 
AA'^ere the subjects of these observations; one or more of the sound 
phases may be absent or drop out in a change of posture. In 
such a case the terminal sound AA^as taken to mark the minimal 
pressure. 

My OAvn data seem to indicate that the more normal the subject 
the more likely is the maximal blood-pressure to fall in changing 
from the sitting to the reeumbent posture, and still more likely is 
the minimal pressure to fall. Consequently, as suggested by 
Elanger and Hooker,'® inerease in the pulse pressure in the reeum- 
bent as compared Avith the ereet posture is a mark of physiological 
harmony. Treatment for splanchnic stasis has frequently been 
instituted on account of clinical symptoms alone; AAdien relief has 
been experienced by these patients an examination of their postural 
blood-pressures has ahA^ays shoAvn them to be included in my 
second group, that in Avhich the systolic pressure is higher in the 
reclining posture. The relations of splanchnic stasis to intoxications 
from the digestive tract seems Avell AAmrth investigation, but the 
subject appears to have reeeived little or no attention. 

A study of the table from Avhich my averages are made in con- 
nection AAuth histories of the patients suggests very definitely that 
a similar table constructed Avith adequate care from a large number 
of subjects Avould be of prognostic value in the estimation of life 
insurance risks. 

My efficient intern on medical service at the Denver County 
Hospital, W. K. Hobart, made a prolonged study of the postural 
blood-pressures in a dozen cases, including 5 AAuth bronchial asthma 
and chronic bronchitis and 1 coiiA’^alescent each from lobar pneu- 
monia and typhoid fcA'^er. In the pneumonia case, as coiiA'^alescence 
became established, the minimal blood-pressure fell markedly in 
the recumbent posture and the pulse pressure increased corre- 
spondingly. In a case of seA^ere chronic nephritis and arteriqsclerosis 
the systolic blood-pressure Avas usually considerably higher sitting 
than lying, but the pulse-pressure AA^as reversed from the normal, 
being higher in the sitting posture. In the, mostly A’^ery severe, cases 
of bronchial asthma all pressures Avere A’ery A’ariable; four of the 
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patients showed at times an extraordinary fall in the pnlsc-pressure 
sitting, _ due to rise in the diastolic pressure. I\Jere laxness of the 
abdominal wall, which of itself must tend to splanchnic stasis in 
the erect posture, may be overcompensated, probably through 
splanchnic vasomotor spasm, in a most unexpected ivay. But in 
such cases I have found that while the maximal blood-pressure 
might, imitating the normal condition, be higher in the sitting than 
in the recumbent posture, the value of the rninimal pressine, and 
of the pulse-pressure, would depart more or less widely from the 
postural variations of health. The general conclusion from the 
observations is that the postural relations of the blood-pressures, 
especially as manifested in the fluctuations of the pulse-pressure, 
are an important index to the state of physiological efficiency. 

Treatment of Abdominal Blood Stasis. Oliver,-® in his mono- 
graph states the problem in the treatment of splanchnic stasis 
to be “to widen the bed of the skeletal arteries, to unload the 
splanchnic veins, and to tone the splanchnic arterioles.” Tension 
and respiratorj" and resistance exercises and 'cjmling are advised as 
especially adapted to gently unload the abdominal veins into the 
systemic arteries. It is important that each exertion should he 
followed by a period of rest in the recumbent position. Baths with 
alternating temperatures, conjoined with percussion and massage 
which cause dilatation of the systemic vessels have a favorable 
effect. Oliver points out that the physiological determination 
of blood to the abdominal viscera during digestion makes it espe- 
cially advisable that the recumbent position be assumed after each 
meal. The subject should lie down for an hour at such times, 
and it is advised that during the latter half of this period a weight 
of ten to fifteen pounds, conveniently in the form of a bag of shot, 
be distributed over the abdomen. 

These measures seem reasonable, and to them should be added 
exercises especially adapted to strengthening the abdominal mus- 
cles, such as raising the legs or the trunk from the recumbent pos- 
ture, contraction of the abdominal muscles against resistance, etc. 

The rowing machine would seem to be particularly fitted to 
strengthen the weakened functions. But while our ideal must he 
correct physiological defects by physiological means, and to strive 
for it, in medical practice we adopt such measures as relieve morbid 
symptoms in the quickest ivay. I know of nothing which so nearly 
fulfils this purpose in splanchnic stasis as artificial support applied 
over the lower abdomen. . . .„. 

From the numerous devices heralded for this purpose it is diffi- 
cult to find one which is at once comfortable to the patient and 
effective in achieving results. The problem seems easier in the case 
of women who can wear a corset, laced in front, by which abdominal 
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pressure can be regulated to a nicety without interference with 
respiratory movement. The fixture — belt, band, or corset — should 
be adapted to the individual who wears it, and should be regarded 
as a makeshift during the endeavor to reestablish correct physio- 
logical relations. 

Summary and Conclusions. This contribution is a plea for the 
view that splanchnic stasis is not a pathological curiosity, but 
that it is potentially present, and may be the starting-point for 
vicious circles of derangement in every case of general functional 
weakness. 

It has been shown that in the erect posture the blood would 
largely gravitate into the splanchnic veins were it not for the 
reaction of physiological mechanisms of which the splanchnic vaso- 
motor apparatus and the muscles of the abdominal wall are the 
chief factors. Laxness of the abdominal wall, probably leads, in 
the erect posture, to the establishment of a negative pressure 
within the abdomen, which it is a prime object of treatment to 
correct. 

It is pointed out that depletion of the intracranial blood current 
must follow insufficient compensation of the hydrostatic pressure 
involved in the erect posture. Virtual anemia of the brain leading 
to a multiplicity of disorders, not the least of which is probably 
vasomotor overstrain, is the natural sequence. It is probable that 
excess of blood-pressure in the recumbent as compared with the 
erect posture is a trustworthy index of splanchnic stasis. 

No attempt has been made here to exploit the possible influence 
of splanchnic stasis on the oxygenating power of the lungs or their 
resistance toward infection or on the metabolism of the abdominal 
viscera and intoxications arising therefrom. 


THE FASTING TREATMENT OF DIABETES MELLITUS, 
WITH SPECIAL REFERENCE TO ACIDOSIS.^ 

By Edgar Stillman, M.D., 

NEW YOHK. 

(From the Hospital of The Rockefeller Institute for Medical Research.) 

Since its inception by Rollo the dietetic treatment of diabetes 
mellitus has had as its object the attainment of the aglycosuric 
state. To attain this state, carbohydrate was withdrawn from the 
diet; this was done, but never quite satisfactorily, because with- 
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drawal of carbohydrate from the diet, it was believed, precipitated 
acidosis. And^ because it was supposed to precipitate acidosis, 
prolonged fasting was considered inadvisable, although it was 
recognized that the occasional fast days of Naunyn diminish acido- 
sis. This procedure was not followed, because it was thought that 
“fats burn in the fuel of carbohydrate.” The spirit of this phrase 
has dominated the modern treatment of acidosis. The doctrine 
that overfeeding mth fat is harmless and even beneficial in increas- 
ing weight and strength and that carbohydrate feeding is required 
to avert threatening coma has done much to retard the progress 
of the treatment of diabetes. In point of fact the excess of fat in 
diet disposes the patient to acidosis; the excess of carbohydrate 
to glycosuria. Now it has been found that both features of 
the disease — glj'cosuria and acidosis — must be recognized and 
controlled. Both can be influenced by diet; both can be influenced 
bj'’ fasting. In order that treatment by these means may be properly 
applied it is necessary to understand the effect of diet and fasting 
upon both glycosuria and acidosis. As far as glycosuria is con- 
cerned a few days of complete fast may render the patient sugar- 
free and a subsequent restriction of diet maj-^ suffice to maintain 
him in this state; but the control of acidosis is more difficult and 
involves a comprehensive understanding of the problem of acidosis 
in general. It is, indeed, the presence or absence of this condition 
which is now regarded as the dominant factor in determining the 
course of treatment. In view of this fact the present paper is limited 
to a discussion of this phase of the subject. 

Acido.sis . By acidosis is meant a decreased alkaline reserve of 
the blood rather than an increased acidity. An accumulation of 
acids sufficient to create an acid reaction in the blood and tissues 
is incompatible with life. The alkalinity of the blood is maintained 
chiefly bj’’ the amount of bicarbonate it contains. This amount 
may be estimated indirectly in terms of carbon-dioxide tension in 
the alveolar air, directly by the power of the blood plasma to combine 
with carbon dioxide. If acids accumulate in the blood and tissues 
sufficient to neutralize a portion of the bicarbonate there present, 
they reduce the alkaline reserve of the blood and tissues below 
normal. When this occurs it is accompanied by a diminution in 
the power of the blood plasma to combine with carbon dioxide and 
consequently causes a parallel diminution in the tension of alveolar 
carbon dioxide. This condition is known as acidosis, although mi 
acid reaction of the blood never occurs unless in cxtrciim. Acidosis, 
therefore, may be defined as a lessened bicarbonate reserve in the 
blood and tissues. It may be caused cither by an overproduction 
of acid bodies in metabolism or by a lessened excretion of tliese 

substances. . 

The need of a method to determine the amount of acid liodies m 
the medium where accumulation takes place is obvious, that 
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medium is the blood. Tests of the urine are valuable only for 
the excretory phase of acidosis. They may be misleading in that 
they give no index of the accumulation of these substances in the 
blood due to overproduction or to faulty elimination. 

Methods for Determining Acidosis. Until recently urinary tests 
alone have been used as indices of acidosis. These tests have 
included qualitative tests for acetone and diacetic acid; quanti- 
tative determinations of the acetone bodies, of ammonia, and of 
total acidity. So long as excretion keeps pace with acid formation, 
tests of this nature are satisfactory; but when excretion of acid 
substances is imperfect, as may occur in diabetes, the elimination 
cannot keep pace with production. Therefore urinary tests may 
not reveal the degree of acidosis present. During the past thirteen 
years Beddard, Pembrey, and Spriggs^ have published a series of 
papers on the amount of carbon dioxide in the blood, the urine, and 
the alveolar air as criteria of acidosis in diabetes. Since 1913^ 
they have abandoned blood analyses in favor of determinations of 
the alveolar carbon dioxide, because their studies led them to believe 
that “ estimations of alveolar carbon dioxide by Haldane’s method 
are at present the best guide for the prognosis and treatment of 
diabetes.” The alveolar carbon dioxide, being an indirect measure 
of the bicarbonate content of the blood, is significant, but in aban- 
doning examination of the blood the English investigators have 
substituted an indirect measure of acidosis for a direct one. The 
indirect method, namely, the alveolar carbon-dioxide determina- 
tion, is an accurate indicator of the reserve bicarbonate of the 
blood only when respiration and circulation behave in an entirely 
normal manner both as regards mechanical efficiency and nervous 
control. The fact that Beddard, Pembrey, and Spriggs gave 
preference to the indirect alveolar-air method, despite its possible 
inaccuracies, may be attributed to the lack of a satisfactory technic 
for blood analysis. 

Van Slyke’s Method for Determining the Bicarbonate 
Content of the Blood. During the present year a direct and 
exact method has been introduced by Van Slyke** for determining 
the bicarbonate content of the blood as measured by the power 
of the blood plasma to combine with carbon dioxide. This method 
not only eliminates the error of measuring the blood alkalinity by 
an indirect metliod but has the added advantages of simplicity, 
rapidity, and accuracy. It avoids, furthermore, the error due to 
personal factors. Van Slyke’s apparatus consists of a glass pipette 
in which the plasma is acidified and the bound carbon dioxide is 
set free. The volume of gas may be read directly from the scale on 
the instrument or may be expressed in terms of volume per cent, 
carbon dioxide in the blood by reference to tables with corrections 

^ Lancet, 1903, i, 13GG. ’ Jour. Physiol., 1913, xlviii, x. 

Method to bo published in the Journal of Biological Chemistry in the near future. 
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for temperature and liarometric pressure. By a further simple 
calculation the figure obtained may be translated into terms of 
alveolar carbon dioxide tension. 

^ This method affords a simple clinical means for determining the 
bicarbonate content of the blood. The blood estimation in con- 
junction with urinary findings gives an index of the production and 
elimination of acid bodies, a knowledge of both of which is essential 
to an interpretation of the clinical picture. In those instances in 
which an analysis of the blood cannot be made, valuable information 
may be obtained by determinations of the alveolar air. 

Fridericia’s jMethod for Determining Alveolar Carbon 
Dioxide. In 1914 Fridericia® published a modification of an 
already well-known method for analysis of the alveolar carbon 
dioxide so simple and so easily applied to clinical use that it merits 
a brief description. A glass tube with stop-cocks is so arranged that 
100 c.c. of expired air can be readily collected for analysis. The 
sample of air is shaken Avith an alkaline solution within the glass 
chamber and all the carbonic acid is absorbed by the alkali so that 
the amount of gas absorbed may be read directly in percentage 
from a scale marked on the tube. 

Symptoms of Acidosis . The symptoms due to acidosis vary. 
They range from the mere irritability, mental torpor, and lessened 
physical alertness of clironic low-grade acidosis tlirough the 
hyperpnea, drowsiness, and headache of high-grade intoxication to 
the nausea and vomiting which presages the onset of diabetic coma. 
A careful study of the manner in which 22 cases have behaved while 
fasting has suggested that they may be divided into groups of 
four definite types. Any given case may react differently to fasting 
on different occasions. This classification is based on the study of 
acid production and elimination as] determined by blood bicar- 
bonate content and urinary acid excretion. 

Group I is composed of cases which maintain a normal bicar- 
bonate reserve of the blood throughout the course of their treat- 
ment. 

In Group II are placed the cases which recover, while fasting, 
from acid intoxication, sometimes so severe as to verge on coma. 

Group III consists of those cases which show a low-grade acidosis 
as indicated bj^ a subnormal bicarbonate reserve and heightened 

ammonia excretion. ^ i -i 

Group IV includes those cases which develop acidosis while 
fasting, though previously no evidence of acid intoxication e.xistcd. 

I. The cases which show no diminution of bicarbonate in the 
blood during the fasting period are milder diabetics. They arc 
made aglycosuric easily by a few days of fasting and they do not 
develop untoward symptoms or clinical signs of acidosis during 


5 Borl. Win. Wcbn-clir., 1014, ii, 120S. 
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the fasting period. Their carbohydrate tolerance is relatively high 
and they have the ability to metabolize mixed diets of moderately 
high caloric vlilue without showing glycosuria. The therapeutic 
indication in these cases consists in the adaptation of a diet to their 
tolerance in order that the aglycosuric state may be permanently 
maintained. (Chart I.) 


O O o. (o 



Chart I. — Patient, aged thirty years. Aglycosuric during the period covered by 
this chart. The power of the blood plasma for combining with carbon dioxide fell 
below normal only during the period of adjustment following a high carbohydrate 
diet. The ammonia curve was normal throughout. 

II. Group II comprises cases which, during the fast, recover 
from an acid intoxication which sometimes is so extreme as to 
verge on coma. These cases are frequently acute in course 
and develop sjnnptoms of coma with alarming rapidity. There 
is generally a high glycosuria, a very heavj'^ ketouuria, and a 
low sodium bicarbonate reserve in the blood (often less than 
one-half normal). The sjnnptoms in these cases are anorexia, 
sluggish mental and physical reaction, beginning hyperpnea, and 
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more or less extreme drowsiness. Fasting is followed bv ameliora- 
tion of all these symptoms. The sodium bicarbonate reserve in 
the blood rises and generallj' becomes normal on the third or fourth 
day, although the urine may not show a lessening in its reaction 
for ketone bodies until later in the treatment. In these cases the 
fast should be continued until aglycosuria results. (Chart II.) 
The patients are then treated by the method in use in this hos- 
pital® until they remain permanently aglycosuric. 



Chaht II. — ^Patient, aged seventeen years. High glycosuria and ketomiria from 
March 19 to 20. The power of the blood plasma for combining with carl)on dioxide 
rose to normal during the fast, and remained normal after. 

III. The cases which show a low-grade chronic acidosis before, 
during, and after their fast comprise the most difficult group to 
treat successfully. (Chart III.) One may suspect that a patient 
belongs in this gronp from some or all of the following .Signs: 

1. Chronicity of the diabetic svTnptoms. 

2. Lessened mental acumen. 

3. Lessened physical alertness. 

4. Tendency to a low-grade but continuous glycosuria. 

‘ The details of the general and dietetic management employed will I)e dc.«crit>e<! 
in a paper to be published later. 
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5. Low carbohydrate tolerance. 

6. A certain degree of obesity, 

7. Persistent lipemia. 

8. Lessened sodium bicarbonate reserve in the blood 

9. A slight but extremely obstinate ketonuria. 



Chart III. — Patient, aged eighteen years. The patient was observed for fifteen 
months. This chart is taken from the middle of this period. During the first 
months of treatment the degree of acidosis was continually higher. At this period 
and thereafter the acidosis was less marked. Prolonged fasting caused a slight 
decrease of the power of her blood plasma to combine with carbon dioxide. This 
increase in the acidosis is not characteristic for the group but is a reaction which may 
be expected in fasting persons. The .ammonia excretion, always high, increased 
still further to meet the demand for regulation. (These phenomena will be published 
in detail in another paper.) 


These characteristics, as Avell as the readiness with which the 
acidosis is increased by fat feeding, suggest that the faulty metab- 
olism of carbohydrate is complicated bj"^ difficulty in the complete 
combustion of fats. The fasting period required to clear up glyco- 
suria may be long. During this period the urine may not become 
negative in its reaction for ketone bodies, and the bicarbonate 
content of the blood may maintain its subnormal level. When 
the aglycosuric condition is reached the patient may still show 
a low carbohydrate tolerance, rarely more than GO to 100 grams 
of carbohydrate in the form of green vegetables alone, and may 
tolerate only from 0 to 15 grams when allowed a mixed diet of low 
caloric value (15 to 25 calories per kilogram of body weight). 
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An excessive supply of fat, even of body fat, together with a low 
carbohydrate tolerance, apparently plays an important part in 
the sjnnptomatologj' of patients in this group, and it is toward the 
correction of these conditions that treatment should be directed. 
A continuous subcaloric diet with fast days interpolated twice a 
Aveek rapidly rids the patient of excessive body fat, while the lowered 
total caloric intake allows of a greater amount of carbohydrate in 
the diet without the appearance of glycosuria. Even though the 
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Chart IV. — Patient, aped twelve years. On admission she had a slipht plycosuria 
and slight ketonuria. During the fast the ketonuria intensified while the glycosuria 
disappeared, and they both have been absent since. During the hast the degree of 
acidosis increa.sed to a dangerous extent. The ammonia excretion, though increased, 
was inadequate. The fast was terminated and acidosis disappeared ns measured 
by the power of the blood pl.asma to combine with carbon dioxide — the excretion of 
ammonia and ketone bodies. Two subsequent fasts were attended by no untoward 
return of these phenomena. (The lower normal level for the power of the blood 
to combine with carlxm dioxide in a child, aged twelve years, should be plawl 
between 50 or 52 instead of at 54.) 

loss of weiglit may tij^pear excessive it is not to be fctired. In some 
instances as mucli as one-fifth of the Itocly weight has been .sacrificed 
before the clinical, blood, and urinary evidences of acid intoxica- 
tion have disappeared. Lipemia generally disappears rapidly with 
the loss of body fat. The patient becomes tolerant of more carbo- 
hydrate. the urine loses its reaction for ketone bodies, and the 
blood graduallv rises in its bicarbontitc content. Xot infrequently 
months of treatment are necc.ssary to obtain good results m tliese 
liatients. But persistence, no matter how^discouraging treatment 
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may appear, is almost always rewarded. So far it lias been pos- 
sible to discharge all of these cases on a diet sufficient for their 
comfort and usefulness and no tendency to a spontaneous return 
of the former symptoms has been observed. 

The cases comprising Group IV are those which develop signs 
and symptoms of acidosis during the fasting period, though pre- 
viously no evidence of an acid intoxication may have been shown. 
(Chart IV.) The hidden danger of impending acidosis may be 
masked by their apparent state of good health and nutrition. 
Glycosuria sometimes appears to be the onlj'^ abnormal factor in 
an otherwise satisfactory status. Urinary tests may show either 
a heavy or a negative reaction for ketone bodies. On the second 
or third day of the fast vague symptoms with irritability may 
appear. This condition is at first attributed to hunger, but on the 
following day the symptoms become intensified and nausea may 
develop or drowsiness supervene. Then the significance of the 
situation is recognizable. Should fasting be continued still longer, 
hyperpnea or vomiting, which usually indicates the onset of coma, 
may occur. During the development of these symptoms, even 
though the urine may sometimes gradually become clear of glyco- 
suria and the ketone 'reaction remain slight or only mildly positive, 
the analysis of the bicarbonate of the blood shows an increasing 
tendency toward the danger zone. This group emphasizes the 
necessity of an early recognition of the onset of acidosis and illus- 
trates the advantage of a clinical method which aids in its detec- 
tion. In these instances acidosis may be manifested when fasting 
is instituted. The daily analyses of the blood indicate the degree 
of acidosis and provide the opportunity to control the dangers to 
which such patients are subjected during the fasting period. A 
progressive downward tendency of the bicarbonate content of the 
blood offers a clear-cut therapeutic indication. In these cases 
fasting should be discontinued. If such a patient is put on a low 
protein-fat diet the symptoms of acid intoxication may disappear 
after the first feeding and the bicarbonate content of the blood 
continues to rise until a normal level is reached and danger of coma 
is past. After several days of such diet a second fast has always, 
thus far, been well tolerated and has cleared up the glycosuria 
successfully. 

Twenty-two diabetics have been studied with reference to the 
effect of prolonged fasting on acidosis. They may be divided into 
the groups just described, according to their response to fasting as 
follows: 

Number of Percentage 


Group. enses. of cases. 

I 10 45.4 

II 2 9.1 

III S :10.4 

IV 2 9.1 


Total 22 100.0 
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The ten cases (45.4 per cent.) comprising Group I were benefited 
by the fasting method. They were rendered aglycosuric very rapidly 
and their stay in the hospital was very materially shortened. 

The effect of fasting in the cases of Group II (9.1 per cent, of the 
series), which show e\ddence of being in a state of profound acid 
intoxication, is especially striking. These cases improve, Avithin 
twenty-four hours, in such a manner that they may be considered 
out of danger of coma, although they were admitted to the hos- 
pital bordering on this state. The two cases cited received sodium 
bicarbonate (30 grams per diem until the blood bicarbonate reached 
normal) together Avith whisky (150 c.c. per diem divided into ten 
doses). Recently w'e haAm treated two additional cases in Group 
II; they fasted without recehdng either bicarbonate of soda or 
AA'hisky and improved in an equally satisfactory manner. The 
radical departure in this from previous methods consists in not 
giving carbohydrate to ward off coma. Certain of our results 
show that the feeding of carbohydrate in such cases may actually 
precipitate coma. 

The patients comprising Group III (36.4 per cent, of the cases 
studied) were freed from a chronic low-grade acidosis by prolonged 
fasting and subsequent continued subcaloric feeding. The tem- 
porary undernutrition is not harmful, and temporary loss which 
is encountered is rapidly made good by improAmment. Without 
the temporary delay, subsequent improvement is often unattainable. 

The remaining cases — Group IV — (9.1 per cent, of the series, 
are those in Avhich serious or fatal results are possible from pro- 
longed fasting if the fasting is not controlled and suitable warning 
is not heeded. The clinical symptoms alone may not aft'ord sufficient 
indication of the threatening danger, but the use of the methods 
described renders fasting safe. Under suitable control, therefore, 
the fasting treatment can be conducted Avith safety even in cases 
of this type. 

SmiJiARY. The folloAA'ing conclusions may be briefly summarized 
thus: 

I. The object of the fasting treatment of diabetes mellitus is to 
render the patient permanently free not only from glycosuria but 
also from acidosis. 

II. The term acidosis signifies not an actual acid reaction, but an 
accumulation of acid bodies in the blood and tissues sufficient to 
neutralize enough of the bicarbonate there present to reduce the 
alkaline reserve beloAv normal. 

III. Urinary tests for acidosis are often misleading in that they 
are indicative' merely of the excretion of acid bodies and are not a 
true index of their .accumulation. An ana]y.sis of the blood bicar- 
bonate as determined by the power of the plasma to coinbuic with 
carbonic acid, on the other hand, offers an accunite measure of the 
accumuhation of fi-xed acids and gives a true index of the degree of 
acidosis present. 
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IV. For convenience of description the diabetics above described 
were classified into four groups. This classification is based on the 
type of response to prolonged fasting as indicated by the degree 
of blood alkalinity. 

When the degree of acidosis present is determined daily by the 
method deseribed, experience so far indieates that all cases of diabetes 
may be treated by the fasting method safely and with benefit. 


THE EAR-TESTS OF BARANY IN LOCATING CEREBELLAR 
AND OTHER ENCEPHALIC LESIONSd 

By B. Alex. Randall, M.A., M.D., 

PROFESSOR OF OTOLOGY, UTIVERSITY OF PENNSYLVANIA, 

AND 

, Isaac H. Jones, M.A., M.D., 

INSTRUCTOR IN NEURO-OTOLOGY, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 

The importance to the aural surgeon of the Barany tests is 
generally known, and they have even been overworked in leading 
to needless operations upon the labyrinth; but in the broader 
aspects of diagnosis we have probably made only a beginning, and 
it is to this side of the matter that we would claim attention, 
particularly the attention of the otologist, who alone can rightly 
make some of these investigations, since the neurologist and the 
general surgeon rarely have the needed otological training: and 
the otologist, for that matter, must renew or enlarge his neurology 
if he is to progress accurately in this complex field. Yet time 
for successful intervention in many intracranial morbid conditions 
is usually short and may not permit of any elaborate cooperative 
study by a group of specialists — success will be highest when com- 
petent head and hand can be united in one person; as we have seen 
in the low mortality of lateral sinus thrombosis when operated on 
by the skilled aural surgeon. 

With so good a leader as Barany in this modern advance, progress 
has been rapid and generally sure; yet errors have crept in at many 
points and obtained temporary currency; and only the combined 
critical study, tested and corrected by the crucial touchstone of 
operation or autopsy, can convert the findings from empiric gropings 
into scientific data leading on to new conquests. For this the large 
hospitals offer fine opportunities, and we have been very fortunate 
in Philadelphia to have been able to utilize these to a notable extent. 

With this purjiose there has been created in the University of 
Pennsylvania a Department of Neuro-otology, devoted exclusively 
to this work; and in the past year and a half we have examined 

* Read before the American Otological Society, June 3, 191G. 
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125 pathological cases.- While giving full heed to the aural aspects, 
with treatment of any local conditions requiring it, studj' has been 
especially directed to the intracranial side of the subject, guided 
and aided by Drs. Mills, Weisenburg and others on the neurological 
side and by Dr, C. II. Frazier on the surgical. For this purpose the 
pointing reactions have far surpassed the nystagmic; and most of 
our stress will be placed in this paper on these later developments 
of the Barany testing. Of the intracranial cases eighteen have come 
to operations and four to autopsy. These sections, antemortem or 
postmortem, have shown the deductions from the ear-examina- 
tions to have been remarkably accurate, and have led us to believe 
that this work is valuable and worthy of this preliminary report. 

As usual in such complex and many-sided researches, anomalous 
or contradictory findings frequently confront us. Physiological 
phenomena, not to speak of the psychic, do not group themselves 
so readily under simple laws as do the merely physical. Yet some 
inconsistency of findings, even in the same case, marks the vital 
characteristics of our subject — we are dealing with advancing 
processes not witli fixed morbid lesions; and the variations may 
be most instructive when understood, however disconcerting they 
may at first appear to one who vainlj' undertakes to demonstrate a 
reaction previously present. 

It is hardly necessary at this time to describe in detail the technic of 
examination. In brief, however, as regards the pointing reactions, the 
normal person is always aware of the location of his hand or finger in 
space when his eyes are closed; and he is able with it to find an object 
previously located by him, as, for example, the finger of the examiner 
held in front of him. With the ear stimulated, either by cold or 
> hot water or air or by turning in a smoothly revolving chair, he 
is no longer able to find the finger, but points past it in a definite 
. direction, either to one side or the other, above or below, depending 
upon the exact stimulation employed. These “ past-pointing ” reac- 
tions are absolute in the normal; their modification marks the abnor- 
mal and challenges us to find the explanation and locate the fault. 

If the right ear is douched with cold water of a temperature of 
0S° F., the normal person points to the right; if the right car is 
douched with hot water of 112° F. he points to the left. This is 
true, in both instances, also of the wrist, elbow, foot, head, and trunk. 
Or if the patient is turned in a rotating chair toward the right 
and then suddenly stopped, all the pointings will be toward the right, 
and vice versa after turning to the left. In each of these tests the 
head must be rigidly supported in the chosen position. 

There has been so much needless confusion, however, in the descrip- 
tions of these tests, especially in stating the direction of the nys- 

s -Usoinanv more not found pathological, although wc cannot emulate a colleague 
who' claims, "I apply the labiTinth tests to cveo' c.a 50 coming to the clinic. 
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tagmus in comparison with the past-pointing, that perhaps we nia;^' 
venture to suggest an absolutely reliable and easy method of 
remembering these facts. Thus, the usual routine methods are by 
cold water and turning: now if to the right (that is either turning 
to the right or douching the right ear) everything is to the right 
— all the pointings, shoulder from above, shoulder from below, 
elbow, wrist, neck or trunk, and the falling reactions, all are to the 
right. Now the deviation of the eyes, just as all the other reactions, 
is also to the right; but this is the slow movement of the eyes to the 
right. The “recovery,” the quick movement to the left, however, 
the cerebral component, is more conspicuous, and therefore this 
phenomenon has been called “nystagmus to the left.” Vice versa, 
to emphasize this : if the left ear is douched or the patient is turned 
to the left, all reactions are to the left and the true vestibular 
movement of the eyes is also to the left, although mistakenlj'- the 
nystagmus is spoken of as toward the right. This makes it very 
simple, especially in teaching students; but to tell them, as does 
Barany, that the past-pointing is always in a direction opposite 
to the nystagmus, is not only confusing but misleading; simplj’^ 
tell them — if to the right, everything is to the right; if to the left, 
everything is to the left.^ As to the reasons for these reactions: 

First as regards the nystagmus, this seems easy and fairly under- 
stood. The stimulus travels from the ear to the muscles of the 
eyes, producing a movement to one side; the quick readjustment 
in the opposite direction is the cerebral attempt to overcome the 
abnormal movement. Second, a normal person past-points either 
to the right or the left, according to the stimulation, because he 
has a disturbed sensation of his position in space. 

Now for a normal person to point, under stimulation, in any 
direction, there must be a definite arc, just as there must also be 
a definite tract from the ear to the eye, in order to produce nystag- 
mus. In addition, if douching the ear or rotation produces vertigo, 
it also naturally follows that there must be an arc from the ear to 
the subjective centres, which can perhaps be best spoken of as the 
subjective arc. If, therefore, there should be after stimulation an 
absence of nystagmus, an absence of past-pointing or an absence 
of vertigo, we can assume an interruption or lesion along the line 
of the arc concerned. This is at the basis of this matter of the 
encephalic localization. The ear is stimulated, the impulse is 
carried by means of the VIII nerve to a group of nuclei in the lateral 
part of the medulla, namely the Deiters’s nucleus, triangular nucleus, 
and von Bechterew’s nucleus; from here the impulses go in a number 
of directions. One set goes from the nuclei to the posterior longi- 

’ Is it not time to select a substitute for this misleading word “nystagmus," now 
hopeless, unless in a general sense, in this connection? In anesthesia or stupor the 
reaction is solely a conjugate deviation. Why not call it the nystagmic deviation? 
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tudinal bundle and from here to the YI, IV, and III nuclei in the 
pons and crus, thus causing a nystagmus; tliis is definite and in all 
probability accurate. 

As for the cerebellar circuit, it may take many years to Avork 
it out positively. Our present conception is that on each side the 
fibers from the horizontal canals go to the Deiters’s group, thence 
to the cerebellum by way of the juxtarestiform body (which is the 
internal portion of the inferior cerebellar peduncle) through to the 
cerebellar nuclei, globosus, fastigii, and emboliformis, and then to 
the cortex of both sides. The fibers of the vertical canals appar- 
ently have an entirely different course, going directly to the posterior 
longitudinal bundle, probably entering the cerebellum through 
its middle peduncle. Another group of fibers undoubtedly goes 
to the spinal cord. 

We have come to a definite conclusion that all pointing reactions 
are primarily cerebral and not cerebellar, as generally stated. When 
one of ourselves is tested and, for example, vdth erect head is turned 
to the right, he has on stopping a subjective sensation of turning 
to the left. For this reason he feels that he is leaving the finger 
of the examiner behind him and points to the right, where he con- 
ceives the finger now to be. He deliberately points to the right 
unless by a non-automatic, calculated correction he overcomes the 
misconception of the position of the finger. If after the usual 
past-pointing the examiner’s finger is moved out to meet that of 
the examined, who then repeats the test, he past-points almost 
as much farther to the right, and w'ould continue perhaps to the 
completion of an entire circle in his chase of the seemingly moving 
finger but for the limitations enforced by his seating. YTt if rotated 
and asked to make the same movements of the arm without any 
finger to touch, he maintains it in the same body-plane with little 
or no deviation, since he conceives this plane to rotate with his 
seemingly revolving body. There is, therefore, no cerebellar or 
automatic drawing of the arm to one side; the past-pointing is 
purely cerebral. Yet we have it achieved through the synergising 
action of the cerebellum: with the cerebral mandate is associated 
the cerebellar influence, the muscle-sense, artlmodial sense, tactile, 
auditory, and visual impressions and memory. In fact, the pointing 
reactions are dependent on so many things that it is necessary to 
assume a complicated arc to be able to ex-plain them. 

The movement, therefore, is initiated by the cerebrum, and 
whatever deviation occurs is because the ear-stimulus has given 
by artificial means a false conception of the position in space. If 
we postulate that the sense of direction of the right arm is deter- 
mined by a stimulus going from the ear to that particular centre 
of the cerebellar cortex governing the right arm, and from there 
through the superior peduncle of the cerebellum to the ccreiirai 
cortex, and similarly an entirely separate tract of fibers for the left 
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arm centre, we then can explain why any disturbance along the line 
of the right arm tract will cause a lack of past-pointing of that arm 
alone, whereas all other parts would past-point because their circuits 
are intact. 

In conclusion, we can claim that by these valuable ear-tests we 
can usually differentiate lesions of the labyrinth from those of the 
cerebellum; we can always tell when the YIII nerve is diseased; we 
can say positively also whether or not the posterior longitudinal 
bundle is affeeted; and we can detect a lesion of the cerebellum but 
cannot always locate it. 

We offer here two contributions that so far as we know 
are new: 

1. The subjective circuit. We postulate this circuit through the 
cerebellum to the higher centres and in proof cite: (a) two patients 
who had perfect nystagmic reaction but no past-pointing and no 
vertigo; (6) several cases of spontaneous nystagmus with no vertigo; 
(c) in most cases of cerebellar lesion dizziness is either absent or 
subnormal; (d) a patient with no nystagmic reaction and yet normal 
past-pointing and vertigo. As the two latter reactions seem to go 
together, it may be concluded, at least for the time being, that the 
impulses which are concerned with the vertigo pass through the 
cerebellum. Also, arguing baclovard, if no vertigo is obtained it 
may prove that there is a lesion of the cerebellum. 

2. Our second postulate is that the fibers from the different 
semicircular canals have entirety separate tracts of their own; 
the horizontal canal has an entirely different set from the tracts 
for the superior canal. This we have proved in 28 cases by 
means of the following phenomena: In all of these there was little 
reason to doubt that the region of the posterior longitudinal bundle 
was implicated. In each of these cases douching of the superior 
canal (that is with the head upright) produced neither nystagmus, 
past-pointing, nor vertigo; whereas on stimulation of the horizontal 
canal (with the head back 90°) all the reactions came through 
promptly — nystagmus, past-pointing, and vertigo. It is therefore 
evident that there is a complete central differentiation for the 
different canals of all three tracts, remembering that in none of these 
cases was there a peripheral lesion. Autopsy or other findings in 
some of these cases with no involvement of the horizontal canal 
fibers of either side, yet with no passing of the stimulus by the 
superior canal fibers, showed that in the medulla and pons the 
fibers for the superior canals are mesially located, whereas the 
horizontal canal tracts are external. 

Further details might be given as showing the possibilities of 
scientific research in these lines, namely, the finding and defining 
of encephalic tracts by means of these ear-tests. Furthermore, 
it is not improbable that we shall be able to locate in the trunk of 
the VIII nerve more definitely than we have yet done the relative 
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positions of these bundles of fibers, as has been partly done with 
much value in the optic nerve. Just as the older anatomists recog- 
nized that the “portio molis” and “portio dura” could be wholly 
differentiated into the acoustic and the facial nerves of different 
origin and function, and as later research is separating the cochleal 
from the vestibular and intermediary nerves, so it is our part more 
minutely to differentiate these trunks into their components and 
by tracing their encephalic course to improve our diagnostic possi- 
bilities, with further practical refinements in localization. To tliis 
good task we invite the aid of all our colleagues. 


FURTHER EXPERIMENTATION IN ANIMALS WITH A 
MONUJA COMMONLY FOUND IN SPRUE.^ 

By Bailey K. Ashford, M.D., Sc.D., 

MAJOR, MEDICAL CORPS, tJ. S. ARMT; PRESIDENT OF A BOARD FOR THE STDDY OF TROPI- 
CAL DISEASES AS THEY EXIST IN PORTO RICO, COLLABORATING WITH THE 
INSTITUTE OF TROPICAL MEDICINE AND HYGIENE. 

(From the Institute of Tropical Medicine and Hygiene of Porto Rico.) 

In a paper read before the Association of American Physicians 
May 13, 1915, entitled “Studies in Moniliasis of the Digestive 
Tract in Porto Bico,”^ and in one read before the Medical Society 
of the District of the North of Porto Rico, March IS, lOlS,'’ refer- 
ence is made to incomplete results of animal e.xperimentation with 
a new monilia found in sprue, promising additional observations. 
This paper is in continuance of these experiments, and although 
experimental moniliasis in animals is yet in its infancy, nevertheless, 
some striking results in a short series seem to warrant prompt 
mention, the ywiter realizing, however, that these rapid prelim- 
inary investigations should only be understood as mapping out 
future and more elaborate lines of study. 

As will be seen by reference to the above-cited papers and othens 
of recent date, “Is Sprue a IMoniliasis of the Digestive Tract, 
and “The Dietetic Treatment of Sprue,”^ there is justification for 
considering Bahr’s opinion that sprue is due to a monilia as correct, 
as well as for admitting, as will be seen, that this organism is not 
Monilia albicans, at least in Porto Rico, but as far as can be deter- 
mined a distinct and lieretofore undcscribcd species, which I have 


I Read Iiy title before the .Acadcniy of Medicine of Porto Rico. 
- Am. .Tour. Med. Sci., 1 91.5, el. OSO. 

* .Tour. .'Vin. Med. .Assn.. 191;,, Ixiv, 1893. 

< Am. Jour. Tro]). Dis. and Prev. Med., 191.5. iii. .32. 

‘ Now being published by Am. Jour. 'J’rop. Dis. and Prev. .Med. 



ASHFORD; EXPERIMENTATION IN ANIMALS WITH A :\IONILIA 521 


Found in now neavly 100 cases of true sprue and in but a small 
percentage of carriers. 

All work upon animals up to date will be succinctly stated, and 
finally tentative deductions will be drawn therefrom. 

Hypodermic Inocut..ations. Rabbit I. Eeceived on December 
26, 1914, five drops of a seven-day glucose bouillon culture, 2 per 
cent, plus 1, in the muscles of the tongue. This was a pure culture 
from Case IV, isolated in November, 1914, from the inflamed tongue 
of a typical case of severe sprue whose history was chronicled in 
“Clinical Notes on a Case of Sprue.”® This case, thought to be 
recovering, relapsed, and died in the United States early in 1915. 
The diagnosis was not only confirmed by consulting physicians 
here in Porto Rico, but was independently made in New York by 
Crow, of the U. S. Navy, and tacitly accepted as sprue by the 
2'ropical Diseases Bidletin of London, March 15, 1915, No. 4, iv, 
225. This strain, therefore, has been used in all save one or two 
instances in animal experimentation, and culturally and morpho- 
logically is identical with all others isolated as Monilia X from my 
cases of sprue. 

In the operation of hypodermic injection of the dose into the 
tongue the animal received also about 2 c.c. per oram. After 
forty hours diarrhea began and the animal was seized with great 
trembling, falling about as though intoxicated. At times it would 
scream out and then lapse into a semicomatose condition, its snout 
gradually falling to the floor of the cage, upon which contact it 
would endeavor to straighten up and brace itself in a sitting pos- 
ture. Much abdominal gas was developed and the mucous mem- 
branes were purplish. Death in seventy-flve hours. 

Autopsy. Tongue presents a dark congested spot at the site of 
injection, which revealed in section a necrotic area, surrounded by 
a wide zone of inflammation. 

Stomach shows a Avhite grumous coating filled with yeasts. 
Small intestine likewise so coated, and entire intestine full of gas. 
Right heart filled with blood. Lungs highly congested, as were liver 
and spleen. Kidneys large and congested, and all save heart were 
friable, punctuated, on section, by minute white dots. 

Pure culture of Monilia X directly obtained from the following 
organs: spleen, liver, Iddneys, lungs and heart’s blood, no con- 
taminating organism being found. Also from the necrotic spot 
in the tongue, and the mucous membrane of the stomach and small 
intestine. Cultures from the surface of the tongue were negative 
for yeasts. 

Microscopically the liver and kidneys were examined, the former 
showing an occasional yeast; the latter demonstrated large emboli- 
like colonies in the cortex, with surrounding zone of intense inflam- 


' Bol. Assoc. Mod. do Puerto Rico, 1914, .x, 10. 
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mation. It is interesting to note the prevalence of short hypha: 
and oval forms in the kidney. Stain: Gram-Weigcrt fibrin mkhocl 
and Bodin’s victoria blue and erythrosine. As these emboli-like 
colonies in the kidneys were thus identihed as “the minute white 
spots” mentioned in the gross anatomy of organs of animals dying 
after infection by monilia it is presumable that all these necrotic 
areas were similar. 

After five months, during which the original culture had become 
old and full of mj^celium, and had also been several times replanted, 
Rabbit II (A and B) received 5 c.c. each of a thirty-day culture in 
sugar-free bouillon of Monilia X from same case (IV) by intraperi- 
toneal injection. No effect whatsoever after two weeks, save pos- 
sible temporarj"- intoxication upon injecting the dose. This appeared 
in a half hour, and had disappeared in about three hours. Rabbit 
II (B) received four or five consecutive inoculations of- the same 
culture in 10 c.c. doses without eftect, save the temporary intoxica- 
tion above noted. Despairing of a successful inoculation of these 
two animals intraperitoneally, I injected 5 c.c. of a week-old culture 
in glucose bouillon into the connective tissue of the ear of Rabbit 
II A. My original intention was to give an intravenous injection, 
but the squirming and kicking of the animal caused me to dis- 
charge the dose instead into the connective tissue. There was no 
effect whatsoever upon the rabbit’s apparent general health, but 
within three weeks the ear became the site of a huge “ blastomycotic 
ulcer,” which slowly healed of itself. 

White Rat I. Repeatedly injected intraperitoneally with 1 c.c. 
of the thirty-day culture of Case IV as in the case of Rabbit II 
(A and B). No effect after three weeks’ observation. He then 
received 4 c.c. of a five-day culture in glucose bouillon, 2 per cent, 
plus 1 from Case XV, a severe and tjqiical case of sprue, originally 
recovered from the patient but five weeks before, and after having 
been passed through Rat III. Death in eighteen hours. 

Autopsy. Lungs highly congested. Liver, spleen, and kidneys 
dark red and friable. No peritonitis. Cultures from all organs 
positive for Monilia X. 

White Rat III. Received intraperitoneally 5 c.c. of a ten-daj' 
cultme in saccharose bouillon of Monilia X from Case XV. Died 
in the night, five days later. An interesting feature of this case 
was that the site of injection necrosed, exposing the intestines 
over a space 1.5 cm. in diameter. 

Autopsy next morning. Rigor mortis marked. Ulceration of 
abdominal wall over an area 1;5 cm. in diameter, leaving a perfora- 
tion communicating with the interior of the peritoneal cavity. 
Lung deeply congested; spleen small; liver congested. Cultures 
from spleen and liver positive for iMonilia X. 

Guinea-pig II. Received intraperitoneally 1 c.c. of a glucose 
bouillon culture, 2 per cent, plus 1, of -Alonilia X recovered from 
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Case XCII (a), a severe advanced case of sprue. Daily injections 
were given beginning August 19. Cultures for first three injections 
were one week old. Thereafter from August 25 fresh cultures were 
substituted: the first t'wenty-four hours old; the next forty-eight 
hours; and so on until, on August 31, the animal died, having 
received that day 1 c.c. of a 168-hour culture. Death in twelve days. 

Auio'psy. Performed immediately. Lungs highly congested with 
minute white spots. From all organs typical colonies of Monilia X. 

Guinea-'pig III. Received intraperitoneally 1 c.c. of a forty- 
eight-hour glucose bouillon culture, 2 per cent, plus 1, recovered 
from Guinea-pig II. Death in forty hours. 

Autopsy. Performed immediately. Only gross changes found 
were high congestion of lungs, spleen, and liver, which were friable 
and filled with minute white nodules. Cultures from lung, liver, 
and heart’s blood typical of Monilia X. Cultures of a monilia 
recovered from the excreta were atypical. 

Guinea-pig IV. This animal received 1 and 2 c.c. doses, intra- 
peritoneally, of the old non-virulent cultures from Case IV, used 
unsuccessfully on Rabbit II, A and B, and White Rat I, as above 
detailed. By this time the culture, however, had been growing 
for nearly a year in Sabouraud’s glucose agar, 4 per cent, plus 2, 
with monthly transplantations. The cultures injected were a week 
old in glucose bouillon, and were given daily for nine days. On the 
tenth day 5 c.c. were injected and the animal died the next morning. 

Autopsy. Immediate. Usual macroscopic findings. The original 
monilia was recovered from the peritoneum, diaphragm, spleen, 
adrenals, and mucous membrane of the bladder. 

Guinea-pig V. Received intraperitoneally 1 c.c. of a forty-eight- 
hour culture of the organism recovered from Guinea-pig IV. Death 
in ten hours. 

Autopsy. Lungs, liver, spleen, and kidneys highly congested 
with white spots. Peritoneum normal. Tj^pical colonies of Monilia 
X recovered from kidney, spleen, heart’s blood, and lung. Peri- 
toneal fluid negative for monilia. The organism recovered from 
this animal killed animals after ingestion of its cultures, as will 
be seen later. 

Guinea-pig IX. Received 1 c.c., intraperitoneally of a six-day 
glucose bouillon culture, 4 per cent, plus 1, obtained by culture 
from kidney of Guinea-pig V. Time to kill not known, but was 
within twenty-four hours. 

Autopsy. Died during night and autopsied next morning. The 
only thing of note was a high degree of congestion of lungs with 
its corresponding minute white spots. No peritonitis. Cultures 
from liver, spleen, and kidney gave colonies typical of Monilia X. 
Heart’s blood and lung negative. 

Gmnca-pig X. Received intraperitoneally 1 c.c. of a six-day 
glucose bouillon culture, 4 per cent, plus 1, of jMonilia X recovered 
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from Guinea-pig III (Case XCII (a)). Died within twenty-four 
hours in convulsions. 

Autopsy. Hemorrhagic fluid in peritoneum. Lung highly con- 
gested with minute white spots. Cultures from kidney, heart’s 
blood, liver, spleen, and lung positive for Monilia X. 

Guinea-pig XII (b). Received intraperitoneally 1 c.c. of a 
glucose bouillon culture, 4 per cent, plus 1, of Monilia X recovered 
from Guinea-pig VIII, which had died after ten days’ feeding on 
culture of the monilia recovered from Guinea-pig V. This experi- 
ment was primarily made to sustain the virulence of the strain 
recovered from autopsy of Guinea-pig VIII. Died in seven hours. 

Autopsy. Immediate. Considerable increase in peritoneal fluid. 
Bladder full of urine, which has a hea^’y sediment. Lung highly 
congested with white points. All abdominal organs friable and 
dark red. Cultures from spleen, liver, urine, kidney, peritoneum, 
stomach, and lung were made, but only liver, lung, and peritoneal 
fluid were positive for Monilia X. 

Guinea-pig XII (a). Same as above, but died in twenty hours. 
Culture from spleen positive for Monilia X. 

Guinea-pig XVII. By intraperitoneal injection of 1 c.c. of a 
five-day glucose bouillon culture, 4 per cent, plus 1, of IMonilia X 
recovered from the spleen of Guinea-pig XII (o). Death in nineteen 
hours. 

Atitopsy. Increase in peritoneal fluid; bladder full of urine; 
much gas in intestines; friable, dark red abdominal organs; minute 
white spots in liver, spleen, and lungs. Testicles highly inflamed. 
Cultures from peritoneal fluid, liver, spleen and testicles positive 
for Monilia X. 

Feeding Experiments. Guinea-pig I. On the strength of advice 
given by French authors that animals may only be made suscep- 
tible to infection by certain yeasts in a condition of reduced vitality 
from underfeeding, this animal was fed for a week on a patent 
malted baby food alone, a food to which it was foreign, and one 
oft’ering excellent pabulum for monilia. Beginning January -S, 
1915, 10 c.c. of a fresh bouillon culture of IMonilia X from Case 
n* was daily mi.xed with this food. Within three days he became 
very ill and seemed (ibout to die. Had diarrhea and was somnolent. 
Death on January 25, 1915, seventeen days after the feeding with 
cultures was begun. 

Autopsy. Performed eight hours after death. Animal somewhat 
emaciated. Tip of tongue pink but no mouth lesions. General 
glandular enlargement, chiefly of subinaxillary glands, but the 
axillary and inguinal glands were also increased in size. .Section 
of all glands showed a high degree of inflainination. IJver and 
spleen were highly eongested and friable. Lungs and kidney.s 
were the same, but to a le.ss extent. .Stomach and small intestine 
were covered with a cream}-, grinnous coat; stomach eongesled 
in spots; intestines highly congested. Bladder filled with urine. 
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Peritoneum normal. Cultures from lung, cervical and inguinal 
glands, small intestine, heart’s blood, kidney, and liver were all 
negative. Cultures from spleen, tongue, and stomach gave colonies 
of monilia. All save culture from the spleen were identical with 
Monilia X. 

Guinea-pig VIII. In the case of this animal it was determined 
to depend entirely upon a hypervirulent monilia, previously passed, 
as has been seen, through Guinea-pigs IV and V, and to allow 
the pig to eat its malojillo grass undisturbed by the addition of any 
carbohydrate. These cultures were merely poured over the grass. 
10 c.c. per diem of a seven-day glucose bouillon culture of the mon- 
ilia recovered from Guinea-pig V was thus administered. On each 
subsequent daj^ the culture was one day older, as all were sown the 
same day. The absence of Monilia X from the feces was previously 
determined. Feeding began September 17, 1915. On September 
29 the animal was very siek, with hair on end, abdomen distended 
with gas, and lips and nose fiery red and raw. The animal died 
during the night. 

Jhdopsy. September 30, 10 a.m. Animal slightly emaciated. 
All around the borders of the mouth, espeeially at the angles and 
inside the lips, the mucous membrane was red and raw. The entire 
lower portion of the nose was raw and blood issued from both 
nostrils. Raw area on the inside of the right cheek. From the 
upper border of the lip to half an inch above the level of the nostrils 
and for one-eighth inch external to same, denuded. Tongue appa- 
rently normal. The subcutaneous tissues of the animal were con- 
gested from the level of the ensiform appendix upward, this being 
especially noticeable in the neck. The submaxillary and cervical 
glands were highly inflamed, congested, and swollen, and of a dark 
red color. Lung highly congested, especially posteriorly, and was 
filled with minute white spots. The liver and spleen were dark 
red and friable, the liver being enlarged. The kidneys were twice 
their natural size and dark red. Peritoneum apparently normal, 
but there was an excess of blood-tinged peritoneal fluid, without 
adhesions or pus. Bladder filled with urine. Stomach and intes- 
tines a lively pink. Lower bowel normal. 

Cultures from the excoriated mouth and nose, small intestine, 
stomach, tongue, esophagus, and lung were positive for hlonilia 
X. Submaxillary gland, lumen of the trachea, cervical glands, 
kidney, heart’s blood, peritoneal fluid, liver, and urine in bladder 
were negative. 

Guinea-ing XI. Six healthy guinea-pigs were chosen, and one 
other which had been partially immunized by six small doses, 
injected intrapcritoneally of a virulent culture of Monilia X. They 
were all placed under the same conditions in the same division of 
a cage. In the adjoining division, separated by a wooden partition 
lor half the height of the cage and wire netting for the uiiper half, 
were other healthy control pigs. The seven exjierimcntal animals 
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received upon their ration of naalojillo grass 48 c.c. of a six-day 
glucose bouillon culture of Monilia X recovered from Guinea-pig 
VIII. This was poured over their conjoint food, a dose of 7 c.c. 
to each a day. These feeding ei^eriments began October 6, 1915. 
On October 7 the smallest pig (XII A) died. 

Auiopsy. Immediate. One roseolous spot on the upper lip. 
The submaxillary glands were swollen and inflamed. No peritoni- 
tis, but increase in peritoneal fluid. Bladder full of urine. Large 
intestine full of a fermented liquid and distended with gas. Lung 
highly congested, and this organ and the spleen showed minute 
white spots. Kidneys and liver congested and enlarged. 

Cultures from kidney, lip at site of inflammatory spot, tongue, 
heart’s blood, stomach, spleen, and large intestine positive for 
Monilia X. Contents of gall-bladder and peritoneum were nega- 
tive. 

The rapid death of this animal after a day’s feeding naturally 
aroused my suspicion that it had fallen a victim to an epizootic 
at times observed among guinea-pigs here and chronicled in stan- 
dard works, but the prompt demonstration of hlonilia X in the 
above-mentioned organs caused me to attribute its death to tlie 
organism upon which it had fed. 

Guinea-fig XI B. Died October 8, forty-eight hours after 
beginning experiment. 

Aidofsy. Increase in peritoneal fluid, which is of a citrine color. 
Bladder full of urine. Intestine very full of gas. Lung congested 
with minute white spots. Solid organs of abdominal cavity dark 
red and friable. Cultures from tongue and lung positive. 

Gninea-fig XI C. Died October 12, six days after beginning 
the experiment. 

Autopsy. Increase in peritoneal fluid. Bladder full of urine. 
Intestine full of gas. Lung congested with minute white spots. 
Solid organs in abdominal cavity dark red and friable. Cultures 
from tongue, lung, stomach and liver positive. 

Guinea-pig XI D. Died October 13, seven days after beginning 
c.xperiment. Autopsy same as for Guinea-pig XI C. Cultures 
from tongue and liver positive for Alonilia X. 

Guinea-pig XI E. Died October 13, seven days after beginning 
experiment. Autopsy same as C. Ciiltures positive from several 
organs for Monilia X, but record was lost. 

Gjiinea-pig XI F. Still living. 

Guinea-pig XI G. This pig had received intraperitoneally, 
beginning September 17, 1 c.c. of a glucose-bouillon culture from 
the spleen of Guinea-pig V. The culture was thirty-six hours old 
when finst injected, and 1 c.c. was given daily for six days; the 
culture being, of course, one day older at each injection, as the six 
tubes were sown the same day. The animal sitkened but did not 
die. Feeding began, as has been seen, on October 0, and the animal 
died October 20. 
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Aid()]mj. Nothing of note. Cultures were negative from all 
organs save the stomach and intestines, which were positive for 
Monilia X. 

Monkey 11. A small brown monkey was subjected to a prelim- 
inary diet similar to Guinea-pig I for a week, then to this food was 
added 10 c.c. daily of fresh glucose-bouillon cultures of Monilia 
X from Case IV. The animal promptly began to suffer from diar- 
rhea a few days thereafter, and continued to have very frequent 
pultaceous, gray movements with much gas during the six weeks 
the feeding was kept up, and for some weeks after the rigid diet 
was suspended, and he was given his normal food without the 
admixture of Monilia X. During all this time he steadily lost in 
weight, became quite inactive, and seemed quite sick. He even- 
tually recovered. 

Monkey 111. Large black monkey, weighing four pounds before 
beginning experirhent, who had lived in a cage near my laboratory 
tafie for a year, having thus been under my constant daily inspec- 
tion. This animal had never had diarrhea, and had always seemed 
healthy. His stools had been sown for monilia, and always yielded 
a completely different species, culturally and morphologically, 
from Monilia X. On October 4, 10 c.c. of a six-day glucose bouillon 
culture from Guinea-pig VIII was twice daily mixed with his 
normal food. Forty-eight hours afterward he began to have diar- 
rhea, which rapidly became severe, and has so continued to date 
(six weeks), with intervals of a day or two of respite. In these six 
weeks the animal has lost one and a half pounds in weight, but he 
is usually active only occasionally seeming to be sick. He has 
had no mouth lesions nor excess of gas. His feces are loaded with 
Monilia X. 

Observations. 1. The species of monilia recovered by me from 
now nearly one hundred cases of sprue, and apparently a new species 
from careful cultural and morphological investigations, is a patho- 
gen for current laboratory animals by hypodermic inoculation. 

2. This species, which I will for the present call jMonilia X, is 
ordinarily a low virulence organism. 

3. When recovered from a patient with sprue and promptly 
injected into certain laboratory animals it generally produces their 
rapid death from a mycotic septicemia. 

4. When grown for a long time and frequently transplanted 
the same organism which rapidly killed soon after isolation from 
a sprue patient seems to partially or completely lose its virulence. 

5. This virulence may be recovered by passage through suscep- 
tible animals, and even reach such a point as to sicken or kill 
these animals by continued feeding. 

6. Ordinarily an animal may not be killed by feeding hlonilia 
X when first isolated from a sprue patient. Its virulence must 
be augmented by passage before uniform pathogenicity through 
feeding can be demonstrated. 
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7. In such animals the symptoms depend on the part of the 
intestinal tiilie must all'eeted, in the portion in which these monilia 
secure their first foothold. 

S. A certain number of animals e.xposed by feeding, rapidly die 
of a monilia septicemia believed by me to be due to a sudden 
primary pneumonia and secondary septicemia. 

9. Animals escaping this fate succumb more slowly to what 
seems to be a toxin developed in the intestinal tract by a localiza- 
tion of these monilia. 

10. Feeding experiments have resulted in the production of a 
stomatitis on two occasions and in the appearance of severe and 
long-continued diarrhea in several occasions. 

11. Monilia septicemia causes the necrotic areas in animal 
organs referred to as “white spots” macroscopically. This has 
been verified microscopically in kidneys, and presumed to be the 
same for all organs so affected. Such organs are highly congested, 
dark red, and friable. 

12. Localized in the skin, typical blastomycotic ulcers are 
formed whose characteristic is necrosis without pus formation. If 
an internal organ is attacked large colonies of monilia are seen 
which look like emboli. Intervening spaces are generally free from 
the organism. This explains a casual failure to obtain a successful 
culture from an evidently infected organ, and thus differs radically 
from a bacterial septicemia. 

13. iMicroscopically, infected organs show large clumps of 
monilia surrounded by an intense inflammatory zone. I have 
never seen pus produced by monilia. 

14. In one guinea-pig presenting a severe stomatitis, sections 
of the affected zone revealed monilia in the midst of the muscular 
bundles below the subepithelial connective tissue. This may explain 
the tendency for sprue to recur after an apparent dietetic cure: the 
yeasts are starved out in the surface; the patient apparently 
recovers, and, later, the deep lying roots of the mycelia layer push 
out toward the surface and reestablish a surface growth with its 
consequences and a relapse. 

15. In experimental animals in whom mycotic septicemia is 
induced by intraperitoneal injection the lungs are the most grossly 
affected; after them the kidneys and microscopic examination 
corroborate the gross anatomy. 

A forthcoming monograph is contemplated with detailed descrip- 
tion of morphological and cultural studies of this organism, and 
illustrations drawn by the artists of the Institute. _ 

I\Iy acknowledgements are made to Drs. W. King ‘ind 
Gonzalez jNIartincz for valuable assistance in autopsies, and to 
]Me.ssrs. Jose Loubriel and Damian Artau, Technical Assistants 
of the Institute, for assiduous care of animals and assistance m 
autopsies. 
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THE PRESENT STATUS OF THE ELECTROCARDIOGRAPHIC 
METHOD IN CLINICAL MEDICINE.* 

By Alfred E. Cohn, M.D., 

NEW YORK. 

(From the Hospital of the Rockefeller Institute for Medical Research, New YoiTv.) 

A GALVANOMETER Suitable for taking clinical electrocardiograms 
was designed by Eintlioven in 1903. Nine j'^ears ago (1906) the 
method was perfected and became available for general use. The 
first papers dealing with the results of clinical electrocardiography 
appeared six and seven years ago (1908 and 1909). The first 
American papers were published in 1910. This report, then, records 
the results of observations extending over a period of less than 
ten years. 

The electrocardiogram is a record of the electrical discharges 
from the heart during its activity. Its chief merit consists in the 
fact that its form remains constant from a time shortly after birth 
until the alterations due to old age set in. If it changes at all, it 
does so as the result of alterations within the heart, or in the position 
of the heart within the body. An alteration from the accustomed 
form therefore represents a change which must be looked upon as 
significant. 

A normal electrocardiogram in reality does not exist. A group 
of normal persons in the prime of life yields electrocardiograms 
which vary only within certain limits. They tend, naturally, to 
resemble one another, and from this circumstance an ideal form, 
regarded as the normal electrocardiogram, has been evolved. The 
constant form of electrocardiograms depends in part on the fact 
that the method of obtaining records is free from errors due to 
personal equation. If electrocardiograms are taken with a standard 
instrument, in a standard way, they may be made anywhere by 
anybody, and should yield identical curves. 

The constancy of an individual electrocardiogram, then, is the 
basis of the method’s importance. Compared with any other 
form of graphic record of circulatory phenomena, this ad^^antage 
is manifest. No other one is so simple to read. It can be taken 
without difficulty at any period of life, and without any discomfort 
to a patient. It cannot, of course, displace other graphic methods 
when these record activities other than those given in the elcctro- 
cai’diogram. But where information is required which can be 
obtained by two methods, the electrocardiographic and another, 
the electrocardiographic is simpler and more reliable. 

* Read before the Assoeiation of American Physicians, Washington, May, 1915. 

VOL. 151, NO. 4. — APniL, 1910. IS 
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The -well-established form of the so-called normal electrocardio- 
gram is the basis of the value of the abnormal one. The normal 
one depends on the orderly performance of a number of functions. 
An abnormal one results when the orderly performance of one or 
more of these functions is no longer possible. Four main cardiac 
functions on which the normal curve depends can now be recognized. 
In the first place, it depends on the orderly passage of impulses, 
or more correctly on the orderly spread of electrically excited 
states through each pair of cardiac cavities, and on the duration 
of such states in each part of the chambers. It should be noticed 
that the production of impulses cannot be detected in the electro- 
cardiogram, but only the electrical states which the activity of the 
impulses has initiated. In the second place, the normal electro- 
cardiogram depends on the orderly sequence of contraction* of the 
auricles and ventricles. In the third place, it depends on the orderly 
coordination of the muscular mass in each pair of cavities, and 
finally on the usual disposition and volume of the muscular mass of 
each pair of cavities. The normal electrocardiogram probably 
depends on other factors besides these, but these are the ones which 
we can recognize in the records. The orderly performance of these 
functions is recognized by the accustomed form and by the time 
relation of the waves. The interpretation of functional alterations 
in the heart is based, therefore, on the alterations which are seen 
in the electrical elements (P, R and T waves) which represent them. 

I take up in turn the factors which determine the normal electro- 
cardiogram and vnll enumerate what disturbances in cardiac 
function the curves permit us to detect. The first function 
mentioned was the normal passage of the impulse in eacli pair of 
cavities. When the passage is normal through the auricles, it is 
represented (Fig. 1) by a wax'e (P) having a definite rounded 
form, a certain duration, and an upward direction.^ - The rate of 
the heart is shown by the frequency of its regular i-ecurrence. Tlie 
passage of an impulse having an abnormal origin is detected by an 
alteration in the form of the wave.^ The most extreme change is 
an inversion (Figs. 2 and 3).'' It is supposed to denote that the 
impulse has arisen at a lower level of the auricles than usual. If 
the wave is premature, is out of place, it is called an extrasystole 
(Figs. 2, 3, 4, and 5). Premature auricular beats are usually fol- 
lowed by -v^entricular contractions. These often have (I'ig. 4). 
but need not have (Fig. 5), the same form as the other coinplexe.s 
in the same individual. Many intermediate forms between the 
inverted and the nonnal wa^•c occur. It is not yet possible to 
correlate each form with a special method of spread of the impuLso. 
But changes in outline may oecurl (Fig. fi) without substantial 

*AVc .“peak of the- activity of tlic cardiac muscle in the usual terms, such as nm- 
tniction. b>it it is understood that the accomp.anidnR electrical state is the matter 
of immediate concern. 




Fio. 1. — Normal electrocardiogram. Leads 1, 2, and 3. 



Fig. 2. — In the premature auricular beat (extrasystole) the auricular 
representative is inverted. Lead 2. 



Fio. 3. — A .single premature auricular beat taken from each of the three leads 
is shown. There is a tall li wave in Li; the U wave is short and the S wave deep 
in Ic and Ijj. In Iji the auriculixr representative is inverted. The ventricular com- 
plexes in the cxtrasystolic cycles are substantially like the usual boats. 
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alteration of rhythm.® When a given type of abnormal Avave recurs 
in rapid succession, each followed by a ventricular beat, a ])aroxysm 



Fig. 4. — A single premature auricular beat taken from cacli of the three leads 
is shown. The e.\tra-auricular representatives are like the usual beats. The ven- 
tricular complexes are also substantially like the usual bents. 



j,’,,, 5 . — t.inglc i)remaUire aurinihir beat taken from each tif the three lead- b 
■ihown The exlra-.aurieular representatives deform the preeeding 7 w.aves. n 
and Li th(> /f and N waves following tlie extr.a-aurieular lieats depart from in- 

usual form. 


of tachvctirdia (Fig. 7.) exists."- • Tlic clinical diagnosis (lcIH■n<l^ 
in addition, of cotirsc, on the nature of the onset :ind oflsot. J Ih'H 




I'lo. G. A form of nodul rhythm is shown. Leads 1 , 2, and 3. Leads 1 and 2 deserve espoeial attention. They duplicate each other exactly in 
reproducing an cjitiro phase of the irrcgularitj'. Iho relation of P to 72 waves vary in the same manner in each. In L 3 the P—R relation also varies; the sign 
of the P v.ave.s changes gradunllj'’ from nogati^’o at the beginning to positive at the end of the curve. The P-R time at the begiiining is a trifle longer than at 
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are tlie principal auricular changes. In the ventricles the passage 
of a normal wave of excitation is represented by two waves, }{ and 


isSi 

BBU 


assss:nss 

■■■■Mi Mi 

-l-txtttW-Th ll+tt-1444- 

pgpiH 

"irtri-rn:: 


liSill 

ISS 

SSi 

BBSS 

SKTSSS 

MfiHiiiSl 

sSssna 

SSSSSiBSSoSS 

fHBRs;sRRsi»::R:» 
i.Bsss issss: ssssas 


gstlB 


tBW 

s»i 

SRftfi 

SBggSi 


^^SSiSSm 


sgtiiaa 




Bfill 







'JBBSI 

IU.ri 

BShi 

.4ana.i^ 

SSSXs/tSS 

S fiv ft mSS 

aaawsmaafBSmtB 




iBUi 






!■■■■« 55BS 



ainass 

miiiBamai 


ssmB 

SSE5 



I ^ ^ 'A' ^ ^ 'A ^ 



Fig. 7. — A portion is shown of a paroxysm of tachycardia of auricular orisin. 
Leads 1, 2, and 3. The P waves in Li and L- are inverted. 
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Pjq s _ — X siuple premature ventricular contraction is shown in each of the thrty 
leads. The cxtrasystole takes its origin in the wall of the left ventricle; there is 
a tall R wave in Li and a deep S wave in .and Lj. 

T (Fig. 1), the first a tall spike, the second a shorter but wider 
rounded wave, the two separated by a space. Systoles having an 





Fig. 9. — A single premature ventricular beat is shown in each of the three leads. 
In Li there is a deep <S wave; in L 2 and Lj the R wave is tall. In Li an added cycle 
resembling but differing somewhat from the other complexes follows the extra- 
sj'stole. An explanation of its significance is not entered upon. 



Fio. 10. — Prcmat\iro contractions in each of the three leads are shown. Here the R 
waves are tall in all the extrasystoles. 
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abnormal origin* are detected by an alteration m the form of 
either of these waves, the altered form depending (1) on the site 
where the impulse starts, and (2) on the way the excitation wave 
travels. If it arises in the wall of the left ventricle it has one form 
(Fig. 8) ; if in the right ventricle, it has another (Figs. 9 and 10) . "When 
a beat of this nature is premature it is called an extrasystole. A 
rapid succession of such abnormal beats results in a paroxysm 
of tachycardia (Fig. ll).* Long paroxysms of ventricular origin 
are rare; usually they consist of a series of not more than twelve 
to thirty-six beats. In the paroxysm reproduced, two things are 
clear: (1) that the paroxysm consists of a succession of complexes, 
precisely like the single extrasystole which precedes it, and (2) 
the paroxysm leaves the rate and rhythm of the auricles undisturbed. 
Another alteration concerns the second ventricular wave, the T 



Fig. 15. — Incomplete auriculovontricular block. Leads 1, 2. and 3. The third 
auricular representative is blocked in each of the three strips. The patient is under 
the influence of digitalis. The T waves are inverted. 


wave, and consists in an inversion (Figs. 12, A and B). It occurs 
under the influence of drugs of the digitalis group’® and probably 
other agents. 

The second of the factors underljung the normal electrocardio- 
gram is the sequence of contraction of the chambers. Disturbance 
maj’^ occur in the regular succession of the activity of the pace- 
maker, as in sinus irregularity (Fig. 13), or disturbance of sequence 
may occur between the pace-maker (the sinus node) and the auricles, 
as in sino-auricular block (Fig. 14), disturbance in sequence occurs 
also between the auricles and the ventricles (Figs. 15 and 16)." 
These are the familiar heart-blocks, and as rhythmic disturbances 
require no special description from the electrocardiographic point 
of view. But certain details of the ventricular mechanism in com- 
plete auriculoventricular dissociation have been brought to light 
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by this method. I cite a unique instance. In a case of complete 
heart-block the nature of the ventricular activity changed for a 



time in an extraordinary manner. It was first of one form (Fig. 17, 
A) and then of another (Fig. 17, B). Electrocardiograms like this 
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suggest that under circumstances not completely understood, 
one part and then another of the conduction system is rendered 
impassable. If the electroeardiogram returns to a former shape 
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the cause must have been temporary, as in our case. If it does not, 
the cause is permanent and is probably an anatomical lesion. When 
the lesion involves one main branch of the A-V bundle, the left 
branch, for instance, a ventricular electrocardiogram results, having 
a form similar to that which occurs when the impulses spread from 
the right ventricle (Fig. 17, A). When, on the other hand, the right 
branch is injured the ventricular electrocardiogram is like that which 
occurs when the impulses spread from the left ventricle (Fig. 17, B). 
More recently electrocardiograms have been collected which, it is 
supposed, indicate that the main branches or small subdivisions 





Fjg. is. — L ong intervals between the P and 7? w.nvcs. Lcad.s 1, 2, and S. In 
Li in tlic first cycle the interval is 0.4 second. The patient was under the innucnco 
of digitalis. 


of the bundle have received an injury. The recognition of these 
complicated forms has become commonplace since the introduction 
of the electrocardiographic method.*- 

Simpler defects in coordination between the auricles and ventricles 
:ilso occur. The interval between the contraction of the two may 
be lengthened (Fig. IS). But a more interesting form is that in 
which the interval is shortened and may be changing. A common, 
not necessarily fixed, focus in the junctional tissue provides impulses 
which are conveyed upward to the auricles and downward to the 
ventricles. The impulses may reach both synchronously, the cases 
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of true nodal rhythm/® or may reach one before the other, or may 
reach them in an irregular fashion. In the latter event the length 
of the interval between auricular and ventricular contractions 
varies (Fig. 6) . The mechanism then involves not only disturbance 
in sequence but also dislocation of impulse formation. 

The third factor involved in the production of the normal electro- 
cardiogram is the orderly coordination of the muscular mass com- 
posing each pair of cavities. The simplest form of disturbance of 
this mechanism occurs when the form of the auricular (P) wave 
is not rounded above but is split.^'* The two peaks are separated 
by a deep interval ; sometimes the foot-points of the wave are widely 
separated (Fig. IS). This change has been associated with mitral 
stenosis, though it is impossible to sa^^ that it may not be found 



Fig. 19. — Fibrillation of the auricles. Leads 1, 2, and 3. Both fine and coarse waves 

are seen in the diastolic period. 


under other circumstances,'® and has been supposed to depend 
on a succession in time of the activity of the two auricles as the 
result of the mitral lesion. 

The extreme example of incoordination in the auricles is seen in 
the completely irregular pulse which is now known to be due to 
fibrillation of the auricles (Fig. 19). Rothberger and Winterberg 
and Lewis'® established this association by their electrocardiographic 
studies in 1 909. The diagnosis of this rhythm is extremely important 
for it often furnishes the basis of satisfactory treatment not only 
in ordinary heart failure Init in heart failure occurring in pneumonia 
and probably in other infections. 

Flutter'^ (F'g- 21)) is another condition which disturbs the orderly 
beating of the auricles. Its exact mechanism is still unknown, but 
its significance and treatment is like that of fibrillation. Its 
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detection is more difficult than that of fibrillation because occa- 
sionally the pulse remains quite regular. Like fibrillation, it may 
lead to heart failure on account of the resulting rapid rate of the 
ventricles. Making the diagnosis is important because treatment 
is often followed by the same satisfactory result as in fibrillation. 
The diagnosis may be made by other than the electrical method, 
but it is difficult and uncertain. It occurs spontaneously in pneu- 
monia just as does fibrillation, and then gives rise to the same 
clinical state, and is controlled in the same way. 

The failure of orderly coordination of the muscular mass within 
the ventricles is very much rarer than in the auricles. Two varieties 
have been described, and both can be detected only by the electro- 



Fig. 20. — Flutter of the auricles. Leads 1, 2, .and 3. Regularly recurring auricular 
rcpresontative.s at the rate of 300 per minute are seen. 


cardiogram. The first is associated with the sort of asynchronisin 
between the two ventricles which, v. Leyden supposed, causes ti 
split in the first sound. Experiments and clinical observations 
have shown that this occurs in bundle branch lesions. I have 
already included the electrocardiographic signs of this condition, 
under disturbances in conduction, where it ])ropcrly belongs. It is 
mentioned here because ventricular asynchronisin which probably 
causes the split first sound results from the lumdle defect. 

failure of orderly coordination resembling auricular fibrillation 
also occurs in the ventricles.*^ Its occurrence terminates life. That 
it is a method of death was suggested by Cushny,_but the first 
genuine record of its occurrence was obtained by Robinson. There 
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is reason to belie^^e tliat the onset of this rliythm is responsilile 
for many cases of sudden death, especially in aortic insufficiencjL 
The fourth factor involved in the production of the normal 
electrocardiogram is the normal volume and the usual arramjemeni 
of the muscular mass in each pair of cavities. When these are 
disturbed, hypertrophy or destruction of the walls of the heart 
or dilatation of its cavities has taken place, or its position in the 
chest has altered. These abnormalities undoubtedly cause changes 
in the electrocardiogram (Fig. 21, A and B), but a correlation 
between the change in the heart and the change in the electrocardio- 
grahi has not yet been satisfactorily made. We are not in possession 
of the faets which are necessary before a solution of the problem 
is possible. Originally^® electrocardiographic changes were believed 
to indicate corresponding anatomical alterations, but the eleetro- 
cardiogram is no longer credited with giving that information. The 
difficulty has arisen because the electrocardiogram, although it 
sometimes shows the changes which the roentgenogram leads one 
to expect, does not ahoays do so. The state of the matter is as 
follows: When the right side of the heart is enlarged, as in mitral 
stenosis, the ordinary three leads®® yield \^entricular curves, the 
spike of which is down in Li and up in Ls (Fig. 21, /I). When the 
left side of the heart is enlarged, as in aortic insufficiency, the 
ordinary three leads yield ventricular curves, the spike of which 
is up in Li and down in L3, and often in L2 (Fig. 21, B). In young 
children,®^ where the walls of the right side of the heart are relatively 
large, the cmwes resemble those of ordinary right-sided enlargement. 
In cases of congenital®® cardiac defects, the curves of some resemble 
preponderant enlargement of one side, the curves of others of the 
other side. So far the situation is satisfaetory, but there are many 
cases in which we find, for instance, apparently greater left-sided 
enlargement but fail to find evidence of this in the electrocardiogram. 
The curves may even be like those seen in right-sided preponderance. 
The difficulty probably lies in a failure to appreciate what informa- 
tion it is that the electrocardiographic method yields. It does not 
give an account of the distribution of the muscular mass, but an 
account of its electrical state. The same arrangement of the mass 
of the muscle should, and probably always does, give a curve of the 
same sort. If it does not, the arrangement of the muscle is probably 
not precisely that which it is believed to be. When it is remembered 
that knowledge of cardiac hypertrophy is limited, and that enlarge- 
ment is usually taken to mean size in terms of the Roentgen-ray 
appearance, and not in terms of the complicated muscle layers and 
systems of the heart, it is clear why misapprehensions arise. The 
muscle layers of the heart are, in fact, not coextensive with a single 
cavity. They probably are strained and injured differently in 
different valve lesions, and the variations probably determine 
the shape, size, and constitution of the layers. The altered layers 
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balances and their electrical equivalents in view, may lead to a 
solution of the difficulty. 

Alterations of the topography of the heart in the chest, due to 
displacements resulting from accumulations of fluid or air in the 
pleura or to dislocations resulting from adhesions, are responsbile 
for changes in the electrocardiogram as yet ill defined.^^ Trans- 
position of the heart (dextrocardia)*^ is readily distinguished from 
displacements by this method. The electrocardiogram, lead for 
lead, is reversed; to be normal the usual first lead must be taken 



Fig. 21 A. — Curves from a case of mitral stenosis. Leads 1, 2, and 3. Split P 
waves are seen in the three leads; the foot-points of these waves are widelj' sci)a- 
rated. There are short R and deej) 5 waves in In; in L; and Li the R waves are 
tall and the S waves short. 


from left arm to right arm; the second lead from left ann to right 
leg; the third lead from right arm to right leg. 

Idle galvanometric method has also been used for recording heart 
sounds.^ These have been registered by this method better than 
by any other so far used. The record is especially valuable when it is 
combined with the electrocardiogram by means of a two-string 
galvanometer or by a second instrument. It is unnecessary to 
describe the method or its results in detail. It has illuminated a 
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numlier of questions which have ])eeii of interest in auscultation, 
especially in relation to the auricular systolic murmur in mitral 
stenosis and its fate when the auricles fihrillate. It has illuminated 
these questions, hut it has contributed nothing new in principle. 

It was anticipated, unwisely, that the method would also con- 
tribute toward an estimation of the work power of the heart, of its 
functional efficiency. From this point of view, electrocardiography 
has been disappointing. But the development of electrical potential, 
of which the galvanometric method gives information, is only one 
of the functions of muscular activity. An account of a single func- 
tion may, naturallj'', on occasion, be an index of the entire activity 



Fig. 21 B. — Curve.s from a case of cardiosclerosis. In Lj there are tall R waves. 
In L2 the R waves are shorter and moderate-sized S waves appear. In Lj there are 
small R waves but deep S waves. 

of a tissue. But the estimation of electrical discharge has so far 
not been such an indicator. More detailed observation and closer 
analysis may indicate capacities which are not yet appreciated. 

The description of the normal electrocardiogram and its principal 
alterations observed in clinical medicine is thus concluded. When 
the subjects reviewed are grouped under the topics familiar in 
cardiac pathology, they are seen to be included under headings of 
irregularities in mechanism, hypertrophy and dilatation, and mal- 
one may easily believe, alter the eleetrical values with which we are 
immediately concerned. Investigations, keeping these muscular 
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positions and displacements. To these sulijects the method has 
yielded added information. We are now able to think of mechanism 
in greater detail, as in fibrillation and flutter. Asynchronism of the 
chambers can now probably be demonstrated. The exact origin 
and method of the ])assagc of im])ulses has become a matter of 
importance, as in paroxysms of tachycardia. In the detailed study 
of individual waves, notice is taken of alterations which are of con- 
sequence in treatment, as in the T wave changes arising under the 
influence of digitalis. In recognizing the value of small alterations 
of this kind it has become clear that each change in the electro- 
cardiogram ma.y be a change of significance, and may not be dis- 
missed as of no importance. 

I have in this review collected data which may be grouped under 
four headings; (1) those relating to arrhythmias, the mechanism 
of which has been brought to light by the electrical method; (2) 
certain facts relating to the passage of hnj^iilscs through the auricles 
and ventricles, a knowledge of which is being increasingly valuable 
in diagnosis and in treatment; and (3) certain considerations in 
regard to the size of the heart and (4) its position in the ehest. 
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THE OCCURRENCE OF MILIARY TUBERCULOSIS OP THE LIVER 
IN THE COURSE OF PULMONARY TUBERCULOSIS. 

By Robert G. Torrey, M.I)., 

PliniAI>EI,PlIIA, 


I. ii.vA'^E recently made a study of a series of autopsy reports, 
giving the records of the findings in 131 cases of pulmonary tuber- 
culosis. The object of the investigation Avas primarily to observe 
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certain points of interest regarding the tuberculous involvement 
of the liver and other abdommal organs. Chronic tuberculosis' of 
the liver -with large masses of tuberculous material occurs commonly 
in certain animals, and a feiv cases have been reported in human 
beings; but this condition is so rare in man that it is considered 
as a pathological curiosity, and need not be considered in this 
discussion. 

There is no dearth of literature regarding the frequency of 
occurrence of tuberculosis in the liver. Ullom’s^ article covers the 
subject with thoroughness, and Rolleston- gives an up-to-date 
resume of the subject, witli references. White® has discussed 
tlioroughly the occurrence of miliarj'^ tubercles in the liver in the 
cases studied by him. 

It is generally recognized that the liver is involved by miliary 
tuberculosis in a large percentage of fatal cases, Rolleston putting 
the figures at about 50 per cent, and '\Wiite as high as SO per cent. 
The opinion of most authors leads us to bflieve that an involve- 
ment of the liver by a tuberculous process is a matter of little 
importance, and that for some reason it is likely to occur just before 
deatli. This view, which seems to be expressed by most witers 
on tlie subject, is far from satisfying. I am not aware that I have 
ever seen an explanation as to why a widespread miliary tuber- 
culosis should occur just before death in the liver, though it does 
not develop in other organs which ordinarily do not show tuber- 
culous formation, as the pancreas. Tubercle bacilli have been 
demonstrated in the bile, and they must be passed tlirough the 
liver, more or less constantly, or deposited in its spaces throughout 
the course of clironic pulmonary disease. 

Much wmrk has been done on the question of the effect of tubercle 
bacillus in the production of fibrosis of the liver, and it seems prob- 
able, as held by Stoerck and otliers,'* and as confirmed by the 
observance of Lavenson and ICarsner,® that a gradual infection 
of the liver can take place with a disappearance of the tubercles 
as formed, resulting in a periportal fibrosis. This does not, how- 
ever, in any way explain tlie facts found at autopsy, where we 
find, as a rule, a wide distribution of young miliary tubercles of 
approximately the same age, seeming to indicate an overwhelming 
infection. It would seem necessary to consider whether this 
condition can exist without serious result. 

The following points have been observed: In the liver, miliary 
tuberculosis is usually demonstrable microscopically, the tubercles 
fairly young in state of development and occurring in the jieri- 

■ Auicr. Jour. Med. Sci., 1909, cxxxvii, C91. 

- Diseases of flic Liver, Gall-bl.adder, and Bile Ducts, Ixiiidon, 1912, 2d cd. 

’ Fifth .'Vnnual Report of the Henrj' Phipps Institute, Philadelphia, 1909. 

* Wien. klin. AVehnschr., 1907, xx, S47. 

» Univ. Penna. Med. Bull., Philadelphia, 1909, .xxii. 1G7. 



TOREET: jilLIAEY TUBERCULOSIS OF THE LIVER 551 

lobular spaces^ about the portal vessels, with the greatest frequency. 
The tubercles, are usually not demonstrable grossly, unless there is 
present a miliary tuberculous peritonitis with invasion of the liver 
capsule. There may be perilobular fibrosis, and there is likely to 
be considerable degree of fatty change. In the kidney, tubercles 
are seen grossly in a much larger proportion of cases than they are 
found in histological examination, as noted by White. Occasion- 
ally old lesions may be seen on the kidney, either caseous or fibrous, 
or perhaps a single young tubercle; but in histological sections 
cut for the purpose of examining the kidney structm-e a tubercle 
has very seldom been encountered. In the spleen they are found 
much more frequently than in the kidney, and in the spleen they 
are older, as a rule, than in the liver. It is impossible to say just 
how old these gray tubercles found in the liver are, but in working 
with rabbits, Evans, Bowman, and Winternitz,® in studying the 
pathogenesis of the tubercle of the giant cell in experimental tuber- 
culosis, find a beginning of tubercle formation withm six hours 
after injection of the bacilli into the mesenteric vein and well- 
developed tubercles within forty-eight hours. 

The 131 cases studied in this series have been divided into four 
classes: 

Class A. — Cases apparently dying of pulmonary tuberculosis, 
showing miliary tubercles of the liver; these are, as nearly as can 
be determined from the autopsy records, and in some cases from a 
• study of clinical histories, cases which may properly be said to have 
died from pulmonary involvement, that is, not dying from such 
intercurrent causes, as violent hemorrhage, advanced amyloid 
disease, severe pneumonia with acute consolidation of the lung 
tissue, etc. These cases all show miliary tuberculosis microscopic- 
ally, but in comparatively few it is demonstrable grossly. 

Class C. — These are cases which would be diagnosed at autopsy 
as more or less generalized miliary tuberculosis, usually showing 
miliary tubercles of the peritoneum, and possibly of the meninges, 
spleen, liver, and perhaps of the bladder; but here particularly are 
found cases of omental and peritoneal involvement, in which it 
seems that a spread to the liver by way of the lymphatics of the 
capsule has taken place. A marked point of difference between this 
class and the first is that in these cases the miliary tuberculosis 
present in the liver is nearly always recognized grossly. These 
cases all show miliary tuberculosis of the liver. 

Class D. — ^These are cases of advanced tuberculosis where death 
is due to some intercurrent event, as acute cardiac dilatation, 
acute pneumonia, etc. (In this is includied tuberculous pneumonia, 
where consolidation of both Imigs is almost complete.) These 
cases do not show miliary tubercles of the liver. 


' Jour. Exper. Med., 1914, xix, 283. 
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Class X. — These are cases apparently dying from pulmonary 
tuberculosis in which tubercles were not reported on histological 
examination. It is difficult to classify these cases, but we feel that 
on the average it has been done fairly. There are probably several 
cases under “C” which really belong in classification “A,” and 
Acre are some cases under " X” which should probably be placed 
in “D.” Mention should be made of the question of tuberculous 
pneumonia, in which there was consolidation of nearly all of tlie 
lung tissue. This was considered as the cause of death under 
classification "D,” but considerable degrees of consolidation, if of 
a tuberculous nature, have been classified under “A” or “X.” 

A summary of the results show: “A,” 49 cases; “D,”29cases; “C,” 
33 cases; and ^‘X,” 20 cases. Eighty-two cases, or about 63 per cent., 
therefore, showed miliary tuberculosis of the liv^er. I^ffiat appears 
more significant, however, is that the 29 cases classed under “D,” 
all of which showed active pulmonary tuberculosis, but with death 
from independent causes, or as the result of acute complications, 
none showed miliary tubrcles in the liver. This is the point, sug- 
gested by this compilation, which demands explanation. It would 
seem that the liver can take care of a gradual tuberculous infection, 
but that a sudden and overpowering infection of the portal cir- 
culation overwhelms the liver resistance, and there ensues a sudden 
development of disseminated miliary tuberculosis. It is reasonable 
to assume that this must have a profound constitutional effect, 
and in the case of an individual weakened by a long course of 
chronic disease, this might readily lead to a fatal result. 

Infection of the portal circulation may take place either from the 
intestines, which are nearly always infected, or from the spleen. 
Mechanically the ideal source of a massive infection of the portal 
stream lies in the spleen, in which tlie tubercles are apt to be com- 
paratively large, of varying age, and lying in close relation to large 
blood spaces leading directly into the portal stream. 

While it is unsafe to draw parallels between human tuberculosis 
and experimental tuberculosis in animals, the work of Lewis and 
jNIargot," showing an apparent increase in resistance to tuberculosis 
after tlie removal of the spleen in mice, suggests that the spleen 
may be a source of infection to the liver. 

There is need for considerable rseearch work to determine the 
part played by the liver in fatal tuberculosis. If this series of cases 
is representative, and if, as a rule, these findings are present, vi/., 
that in cases d.^•ing from pulmonary tuberculosis there is usually 
present a wide-spread miliary tuberculosis of apparently recent 
onset, and in cases dying from other causes this is not found, we 
must consider two possible explanations for these findings: (1) 
that in cases dying from tuberculosis the lii’cr tissue, for some 


■ Jour. E.tpcr. Med., 1915, xxi, 8-1. 
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reason, loses its resistance to the tubercle bacilli shortly before 
death, and at the same time is freely infected through the portal 
circulation, or (2) that in these cases the liver is able to cope 
with a gradual infection, but a sudden and overwhelming flooding 
of the portal stream with the tubercle bacilli overpowers the hepatic 
resistance, allowing tubercles to develop, and that the reaction in 
the liver has a severe eonstitutional effect, often determining the 
fatal issue. 

In view of the fact that we do not find miliary tuberculosis 
developing in the liver in cases of active tuberculosis dying from 
independent causes, and that other tissues of the body are not ren- 
dered susceptible to tubercle development with the liver as death 
approaches, the latter explanation seems more reasonable than 
the former. I think it probable that such infection takes place 
by way of the portal circulation, and probably very frequently 
from the spleen. This view accords, in a measure, with the obser- 
vation that experimentally the development of fatal tuberculosis 
is delayed by the removal of the spleen. 

I desire to express my sincere appreciation to Prof. Allen J. 
Smith, of the University of Pennsylvania, both for valuable sug- 
gestions and for placing at my disposal the autopsy records of the 
Pathologieal Department of the University, and to Dr. H. P. ]M, 
Landis, director of the Phipps Institute of the University of Penn- 
sylvania, for allowing me to refer to the autopsy records of that 
institute. 

Cases apparently dying of pulmonary tuberculosis and showing 
miliary tuberculosis of the liver on microscopic exammation : 


1900 — 26 

34 
54 

35 

1901 — 64 
86 
91 

107 

1902 

(?) — 5 

73 

1903 

(?) — 12 
1904 — 15 
24 
26 
35 
37 
66 
79 
98 
120 
132 

157 

158 
202 


CLASI3 A. 


Tuberculous pneumonia. 


Pneunioiiia and disscininatcd tuiiurculosis. 


Locomotor ataxia. 


Miliary tuberculosis of lungs and pneumonia. 


Tuberculous pneumonia. 


Tuberculous pneumonia. 
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Balance CLASS A (Continued), 

forward — 24 

1905 — 1 Acute parenchymatous nephritis. 

6 Tuberculous pneumonia; endocarditis (mitral). 

27 Hemiplegia: ams’Ioid; tuberculous pneumonia. 

90 

108 

112 

123 

138 

157 

4659 

4587 

4522 

4500 

4402 

4460 

4380 

4300 

4281 

4282 
4272 

4248 Roceiit hemorrhage, eight ounces. 

4232 Chronic advanced pulmonary tuberculosis. At right base there is 
pneumonic consolidation, but no microscopic examination of 
lungs (pneumonia ?). 

4198 Also am 3 'loid liver and spleen. 

4155 

4148 H 3 T)emephroma of kidney, but thoroughly encapsulated and no 
metastasis. 

49 cases. 

Cases of more or less generalized tuberculosis, usually showing 
involvement of peritoneum and omentum, or of general miliary 
tuberculosis. All show miliary tuberculosis of the liver: 

class c. 

Balance forward — 18 

1904— 142 
170 
174 
190 
196 
213 

1905— 3 
9 

40 
47 
49 
69 
110 
120 
140 

33 cases. 

18 

Cases of pulmonary tuberculosis dying from other causes and 
not showing miliary tuberculosis of tlie liver on microscopic e.^aini- 
nation: 


1900— 61 

1901— 28 
114 
124 
214 
220 

1902— 6 
75 

191 

212 

245 

1903— 152 

1004— 9 

17 

63 

110 

117 

131 


Peritonitis. 
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1900— 55 

1901— 48 
154 

1902— 15 

16 

30 

(?) 65 

182 
202 

1903— 42 
154' 

1904— 6 

18 

86 

105 


147 

171 

184 

187 

(X) ? 216 
233 

1905— 15 
(X) 26 

44 

64 


106 


159 

4364 

4243 

29 


CLASS D. 

Advanced amyloid, aortic, and mitral valvulitis (veg.), hydro- 
pericardium; tuberculosis (primary); epididymitis and scrotum. 

Ulcer of stomach and hemorrhage into pancreas; chronic and 
acute miliary pulmonary tuberculosis, and abscess; perforation 
of esophagus. 

Rheumatoid arthritis; advanced amylosis of liver, kidney, spleen, 
etc. 

Diabetes; pulmonary gangrene. 

Chronic pulmonary tuberculosis; acute bronchopneumonia; acute 
infiltrated liver; portal space infiltrated. 

Cancer of bowels; edema of lungs (?) ; tuberculous ulcer ; mesenteric 
nodes. 

Pyelonephritic tuberculosis; subacute fibroid pleurisy; edema of 
brain (?); tuberculosis (?). 

Psoas abscess; miliary tuberculosis of lungs; chronic mitral valvu- 
litis: pulmonary hemorrhage. 

Pulmonary tuberculosis; pneumonia. 

Acute dilatation of heart following operation of glands of neck. 

Nephritis; dropsy; operation for decapsulation; pulmonary 
filirosis and fibroid tubercles. 

Operation on tuberculous shoulder-joint followed by miliary tuber- 
culosis of lungs and bronchopneumonia. 

Tuberculous meningitis; internal hydrocephalus. 

Tuberculous pneumonia: complete of right and almost complete 
consolidation of left. 

Cardiac hypertrophy; valvulitis; bronchopneumonia; tubercu- 
losis. 

Hypertrophy and dilatation of heart; hydropericardium; tuber- 
culous pneumonia. 

Fibroid tuberculosis of left lung; miliary tuberculosis of right lung; 
edema and congestion; mitral and aortic disease; nephritis. 

Myocarditis; acute endocarditis; chronic bronchitis; both apices. 

Fibroid and fatty heart; calcified aortic leaflets. 

Septicemia; peritonitis. 

Amyloid spleen, liver, kidney: carcinoma of uterus and kidney. 

Tuberculous pneumonia; tuberculous spleen; pyothorax. (One 
liter of pus.) 

Tuberculous vertebraj; amyloid liver, kidney, and spleen — advanced. 

Pulmonary tuberculosis: tuberculous pneumonia; pulmonary con- 
gestion; brown atrophy of heart; chronic nephritis. Aged 
eighty years; tuberculous spleen. 

Miliary tuberculosis of lungs and peritoneum; acute nephritis; 
death following operation on ileum and sigmoid; no tubercles in 
spleen. 

Empyema; collapse of lung; cloudy swelling of kidney; tuberculous 
kidney and spleen. 

Tuberculous pneumonia, acute; both lungs practically solid. 

Acute pneumonia; sudden death. 

eases. 


Cases in whicli death seems to be a result of pulmonary tubei- 
culosis and Avbich do not show miliary tuberculosis of the liver on 
microscopic examination: 
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1901— 5 

36 

103 

117 

1901— 42 
100 
116 
130 
176 

1905—' 13 
33 
36 
135 

4415 

4345 

4287 

4224 


4197 

4221 

4316 

20 


CLASS X. 

Apparently pulmouarj- tuberculosis, but also edema of brain and 
gelatinous pneumonia, (Microscopic.) 

Fatty and parenebj-matous degeneration of liver. 


Tuberculous meningitis (miliarj^ tubercles). 

Acute parenchymatous nephritis. 

Cardiac fibrosis; bronchopneumonia. 

Mj’ocarditis, fibrosis, and fatty infiltration. 

Brown atrophy of heart; fibroid lung (loft); ulcerative tubcrciilo.sis 
of right lung. 

Chronic myocarditis; chronic diffuse nephritis. 

Tuberculous pneumonia. 

Nephritis; myocarditis; pulmonary edema and congestion. 

Tuberculous pneumonia of right lung (1120 grams), entirely solid; 
left, slight. 

Pathological diagnosis written by pathologist personally states 
miliary tuberculosis of liver; detailed report does not state. 

Amyloid liver, spleen, kidney, intestines, etc. 

Few tubercles grossly. Not reported microscopically. 

Typical course of chronic pulmonarj- tuberculosis; tuberculosis in 
liver reported grosslj', but not mentioned in histological report. 

Same as 4224. Reported grossly. 


cases. 


ANALYSIS OF ONE HUNDRED AND THIRTY-FOUR CASES OF 

BACTERIEMIA. 

By Mortimer Warren, M.D., and W. W. Herrick, M.D., 

NEW yonK CITY. 


(From the Roosevelt Hospital, New York City.) 

Excepting the statements in the monographs of Canon' and 
Lenhartz,- and the brief summaries of Soper, ^ Jochmtinn,^ Burn- 
ham,^ Bertelsmann,® and a few others, it is difficult to find statistic.s 
of volume sufficient to have value in judging the prognosis of 
bacteriemias. Bertelsmann summarizes 49 cases of bacterieniia, 
Canon 9S, Lenhartz 90, Soper 29, Burnham 111. 

In the study here presented we have tabulated 134 cases oi 


1 Dio Bacteriologio des Blutcs bei Infcktionskrankhcitcn. .Tcna, 1905. 
- Die septisahen Erkranktmpon, Nofhnagcl, Spez. Path, and Tlicnap., 


iii, 4, 1, 197. 

’ A Series of Cases of Staphylococcus aureus .sepsis. 


Proc. New York 


AVcin., 

P.illi. 


1903. 

.«oc., 


1912, N. S.. xii, 223-225. 

< Handbuch dcr inn. Med., 1911, i. 6.55. _ 

i Vticcine and Scrum Therapy in .Septicemia. Ann. of Surg., 1914. Iix. ■>, 6.j3. 

® Die Allgcmcin Infection bei chirurgischou Infektionskraiiklicitcn, Deut-"cli. 
Ztschr. f. Chir., 1901. I.xxii, 209. 



WARREN, HERRICK: RACTERIEIHIA 


557 


bacteriemia observcfl in tlic various services of tlie Roosevelt 
Hospital (luring the past five years. There arc recorded in the 
iwiefest possible way. The hospital case number, the age of the 
patient, tlie diagnosis, the maximum tcmjjerature, the leukocyte 
count and ])olj'nuclear percentage, the bacteriological blood findings, 
the treatment, and the result are given. 

Statement op Laboratory Methods. So far as possible the 
number of colonies which developed in a poured agar plate from 
approximately 1 c.c. of blood is entered under the caption blood 
culture. The result is otherwise indicated as No growth in solid 
media. Fluid media only used, or Number not noted. From this 
one gains some knowledge of the grade of bacteriemia represented 
by the viable organisms present per c.c. in the circulating blood 
at the time of culture. 

We have found the following to be a satisfactory method for 
routine use; 2 or 3 c.c. of blood are delivered into a French square 
bottle of a half-pint capacity containing 75 c.c. of infusion broth 
(acid 4-0.6); 5 to 6 c.c. into the same type of bottle of one pint 
capacity containing 200 c.c. of broth of like character, and 1 to 2 c.c. 
are poured into a Petri plate with 6 to 8 c.c. of agar (acid 4-0.6) 
melted and cooked to 42° to 45° C. In many instances additional 
media were used, including glucose agar and glucose broth with 
and without the addition of serum or ascitic fluid, glycerin agar, 
and broth media; also media of varying acidity. At times a portion 
of blood for examination was treated by one or more of the following 
means before cultivation: (1) defibrination, (2) allowing coagulation 
to take place and pouring off the serum, (3) decalciflcation with 
potassium oxalate or sodium citrate, (4) laking with distilled water, 
(5) collection into a flask containing crystal salt enough to make 
about a 5 per cent, solution of salt in the blood added. 

It is unnecessary to make any remarks on the bacteriological 
classification of the cases other than those of the Streptococcus 
group. Under Streptococcus hemolyticus are included 26 cases in 
which the organism in question was a Gram-positive streptococcus 
whose colonies in blood agar presented a typical zone of clear 
hemolysis; and cases Nos. 24, 28, and 104 (all pelvic sepsis); 
case No. 47 an atypical streptococcus producing diffuse hemolysis 
and recorded as being dissolved by bile; case No. 14 a conglomerate 
streptococcus with slight hemolj'tic activity. 

Under Streptococcus viridans are included as follows: 

I. A Gram-positive diplo- or streptococcus the colonies of which 
in blood agar show the characteristic green color and are surrounded 
by a narrow pale green halo. This coccus is not dissolved by bile; 
in all, 26 cases. 

II. Cases 68, 71, 74, 105, 106, as Group I, except that the colonies 
in blood agar were of a brownish or indifferent color. Case 121 
where no growth in blood agar was obtained (here absence of laking 
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of the red blood cells and diffusion of hemoglobin through tlie 
blood-broth mixture would distinguish this growth from that of a 
typical hemolytic streptococcus). 

III. In cases 2 , 17, IS, 29, 4.3, 69 the records are insufficient 
and the bacteriological diagnosis is made from the clinical type 
of case. 

In cases 26, 39, 129 no bile test was made, otherwise as 
Group I. 

V. Case 73, as Group I, but there is a note of the coccus having 
been dissolved b 5 '- bile. 

Among these cocci there are only two instances of confusion 
by means of the bile test. This test as usually performed consisted 
in the addition of an equal quantity of ox-bile to a convenient 
amount of a fine suspension of the organism in normal saline. 
The reaction is quantitative rather than qualitative as a method of 
differentiating the pneumococcus from the viridans; there are 
strains of the latter which are dissolved by bile if a relatively large 
amount of bile is used. The test should be confirmed on several 
secondary blood agar plants if inconclusive. 

Other morphological and cultural characteristics of Gram- 
positive diplococci are of value in differentiation, especially the 
presence of capsules; the precipitation of glucose ascitic agar; and 
the fermentation, of inulin, but a classification of the diplococci 
analyzed in this report by means of any one of these attributes 
would make a very different list. 

So far as animal inoculation is concerned 7 per cent, (cases 
Nos. 15, 21, 25, 105, 127, 129, 130) of the cocci grouped under 
viridans were tried on the smaller laboratory animals without 
producing demonstrated lesions. The relative absence of patho- 
genicity of the viridans is of great aid in grouping certain doubtful 
strains of diplococci. 

In the accompanying table the more common clinical conditions 
are summarized. It will be noted that no case with endocarditis 
recovered, that the prognosis of bacteriemia with otitis or with 
osteomyelitis is relatively good, while 20.4 per cent, of cases of 
sepsis recovered. Following Jochmann’s’ definition we have in- 
cluded under sepsis those examples of systemic response to the 
invasion of the blood-stream by pyogenic organisms or their toxins 
in which the sjonptoms arising from the blood infection or intoxica- 
tion stand in the foreground of the clmical picture as distinguished 
from bacteriemia, which signifies the mere presence of micro- 
organisms in the blood-stream without reference to symptoms or 
other conditions. 

SuiiJiARY OF Blood Counts. In the following are tabulated 
the average number of leukocytes and the polynuclear percentage 


■ Loc cit. 
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of the fatal and of tlic recovered cases of the commoner varieties of 
bacteriemia, with a general summary showing the averages of 
all cases. 

GENERAL SUMMARY. 


Number Im- Unim- Died 

Organism. of cases. Died. Recovered, proved, proved. per cent. 


Streptococcus hcmolyticus 

31 

21 

7 12 

67.0 

Streptococcus viridans 

40 

25 

10 2 3 

64.0 

Streptococcus mucosus 

1 

1 


100.0 

Staphylococcus aureus 

39 

22 

14 3 

66.0 

Stapliylococcus albus . 

3 

2 

1 

06. 0 

Pneumococcus .... 

10 

6 

2 .. 2 

60.0 

Bacillus coli .... 

. G 

4 

2 

60.0 

Bacillus influenzaj . 

2 

2 

. . . . 

100.0 

Anaerobic streptococci 

3 

2 

1 

66.0 

Bacillus mucosus capsulatus 

1 

0 

1 

0 

Bacillus mallei .... 

2 

2 

. . 

100.0 

Bacillus fecalis alkaligencs 

1 

. . 

1 

0 

Mixed infection 

Streptococcus hcmolyticus 

7 

6 

1 

86.0 

and staphylococcus aureus 
Streptococcus hcmolyticus 

1 

1 

• • 

100.0 

and bacillus tyijhosus. 
Streptococcus viridans and 

1 

1 

. . 

100.0 

staphylococcus aureus 
Streptococcus viridans and 

1 


1 

0 

bacillus coli .... 
Staphylococcus aureus and 

1 

1 

• * 

100.0 

bacillus coli .... 
Bacillus proteus and bacil- 

1 

1 


100.0 

lus coli 

Bacillus influenza; and sta- 

1 

1 

. . 

100.0 

phylococcus albus 

1 

1 

. . . . » • 

100.0 

All cases 

134 

S3 

. . 

61.1 

TABLE 

OF 

CLINICAL CONDITIONS. 

Im- Unim- 

Dicd. Recovered, proved, proved. 

Recovered 
per cent. 

Postpartum infection 


. 10 

1 1 

9.09 

Arthritis 


1 

4 1 

80.0 

Endocarditis 

Otitis media with or without mas 

. 22 

3 

0 

toiditis 


2 

4 

66.6 

Pelvic cellulitis . . . . 


2 


0 

Osteomyelitis 


. 5 

4 1 

44.4 

Sepsis 

♦ 

. 39 

10 3 3 

20.4 


In general the difference in the blood picture in the fatal and 
non-fatal cases is not striking. In the average of all cases the former 
show a slightly higher polynuclear percentage and lower total leuko- 
cyte count, but there are exceptions in individual groups. In the 
streptococcus group, for example, the leukocyte counts in fatal 
and non-fatal cases are approximately the same, while the poly- 
nuclear percentage is the reverse of that anticipated. One may 
conclude that the ordinary leukoc5’'te and differential blood count 
is of slight value in prognosis of bacteriemias. 
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Fatal cases. 

Iteciivercd 


Organi.sin. 

I.cukocytcs. 

Poly- 
nuclcars, 
per cent. 

Leukocytes. 

Poly- 
nurleai>, 
per cent. 

Streptococcus heraolyticus 

. 18,347 

81.4 

18,742 

So. 2 

Streptococcus viridans 

. 15,970 

78.1 

17,222 

75. 1 

Streptococcus mucosus 



Staphylococcus aureus 

. 22,822 

85.1 

15,380 

79.5 

Staphylococcus albus . 

. 22,800 

78.0 

Pneumococcus 

. 20,350 

SO. 5 

35,900 

S2.0 

Bacillus coli ..... 

. 18,233 

79.0 

11,400 

70.1 

Bacillus influenzffi .... 
Anaerobic streptococci 

Bacillus mucosus capsulatus . 

. 18,000 

78.0 

13,800 

90.0 

Bacillus mallei 

Bacillus fecalis alkaligenes 
Average of all cases 

. 19,877 

82.8 

17,051 . 

7S.3 

While it is appreciated that statistics have 

little value in a series 


of varied cases such as tliis, it is of some interest to note the relatively 
low mortality in the group treated surgically and in the group treated 
by palliative measures only, and to compare this result with the 
high mortality in the groups treated 63 ’’ vaccines and sera. Such 
statistical revelation confirms the impression gained from bedside 
experience that our present methods of specific therapy of general- 
ized pyogenic infections have not yet established their standing 
in court. 

Stemimary and Conclusions. One hundred and thirt 3 '-four 
examples of bacteriemia from a general hospital service are sum- 
marized; 61.1 per cent, of these cases recovered. Noteworthy 
also is the recover 3 ’’ of 20.4 per cent, of the cases of sepsis. The 
slight value of the ordinar 3 ’^ leukoc 3 de and dift’erential count in 
prognosis of bacteriemias is shown, as is also the futility of present 
measures of specific therapy of generalized infections. 

RESULTS OF TREATMENT. 


Number Unim- Died 

Treatment. of cases. Died. Recovered Improved, proved. per cent. 

Vaccines 25 17 d 2 2 81.0 

Transfusion 2 2 . . . . . . 100.0 

Serum 4 3 1 .. 

Under surgical treatment . -17 22 22 3 . . 50.0 

Palliative 55 39 11 1 d 05.0 


STREPTOCOCCUS VIRIDANS — CURED. 

Case No. 88.— ylt/c— Thirty-five years. Diagnosis— Tiilmomry 
abscess; bacteriemia. Leid-ocj/ies— 21,000; polynuclears, 79 per 
cent. Blood cif/b/rc— Streptococcus viridans, number not noted 
(abundant); streptococcus viridans, few; no growth in solid media. 

Treatment — ^Palliative. Result — Cured. 

C\SE No. 102, D. 54:11— Age— Sixteen years. Diagnosis— 
Ti'phoid fever; phlebitis. Maximum icinperaivre—mA . lctil:o- 
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cyies — 10,700; poliinuclcars, 87 per cent. Blood cultvre — Strepto- 
coccus viridans; no growth in solid media. Treatment — Palliative. 
Residt — Cured. 

Case No. 106, D. 4908. — Age — ^Thirty-four years. Idiagnofiis — 
Acute articular rheumatism; bacteriemia. Maxim^nn temperature — 
103.2°. Leukocytes — 19,900; polynuclears, 79 per cent. Blood 
cidture — Streptococcus viridans; two positive cultures within a 
period of several days; no growth in solid media. Treatment — 
Salicylates. Remit — Cured. 

Case No. 130, A. 1719. — Age — ^Twenty-one years. Diagnosis — 
Chronic 'arthritis of knee; bacteriemia. Maximum temperahtre — 
99.2°. Leukocytes — 13,400; polynuclears, 66 per cent. Blood 
cidture — Streptococcus viridans; no gron^h in solid media. Treat- 
ment — Salicylates. Result — Cured. 

Case No. 127, A. 2253, A. 2623. — Age — Fifty years. Diagnosis 
— ^Adenocarcinoma of breast; metastasis in axillary fat; sepsis. 
Maximum temperature — 103°. Leukocytes — 9400; polynuclears, 56 
per cent. Blood culture — Streptococcus viridans; two positive 
cultures within a period of one week; no growth in solid media; 
subsequent culture negative. Treatment — Vaccines. Result — Cured. 

Case No. 128, D. ALbL-^Age — ^Forty-five years. Diagnosis — 
Sepsis. Maximum temperature — 105°. Leukocytes — 24,000; poly- 
nuclears, 78 per cent. Blood cidture — Streptococcus viridans; four 
positive cultures within a period of ten days, from 2 to 9 per c.c. 
Treatment — Palliative. Result — Cured. 

Case No. 129, D. 1538. — Age — ^Eighteen years. Diagnosis — 
Subacute arthritis; chronic endocarditis; bacteriemia. Maximum 
temperature — 102.6°. Leukocytes — 20,000; polynuclears, 64 per 
cent. Blood culture — ^Streptococcus viridans; no growth in solid 
media. Treatment — Salicylates. Result — Cured. 

Case No. 74, — Age — Sixty years. Diagnosis — Bronchitis. 
Blood cidture — Streptococcus viridans; no growth in solid media. 
Treatment — Palliative. Result — Cured. 

Case No. 121, A. 1812. — Age — ^Thirty-one years. Diagnosis — 
Chronic otitis; chronic mastoiditis; chronic appendicitis; bacterie- 
mia. Maximum temperature — 101°. Leukocytes — 14,200; poly- 
nuclears, 81.5 per cent. Blood culture — Staphjdococcus aureus 
accompanied by streptococcus viridans; no growth in solid media. 
Treatm cn t — Appendectom y . Result — C u red . 

Case No. 105, B. 2087. — Age — Fourteen years. Diagnosis — 
Acute appendicitis; retrocecal abscess; bacteriemia. Maximum 
temperature — 104.6°. Leukocytes — ^22,400; polynuclears, 86 per 
cent. Blood culture — Streptococcus viridans; no growth in solid 
media. Treatment — Incision and drainage of appendicular and 
subsequent abscess. Result — Cured. 
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STREPTOCOCCUS VIRIDANS— LMPROVED. 

Case No. 21, 1909, VIII, 1. — Age — Twelve years. Diagnosis — 
Sepsis. Maxivnwi iemj)crahtre—10i°. Leukocgics— 20,000; poly- 
nuclears, 69.5 per cent. Blood culture — ^Streptococcus viridans; no 
growth in solid naedia; subsequent cultures negative. Treatment— 
Palliative. Result — ^Improved. 

Case No. 110, E. 360. — Age — ^Thirteen years. Diagnosis — 
Acute articular rheumatism; chronic endocarditis; bacteremia. 
Maximum temperaUire—lOL‘^° . Leukocytes— 2^, 2>00; polynudears, 
74 per cent. Blood culture — Streptococcus viridans: 1 per c.c. 
Treatment — ^Thoracentesis; salicylates. Result — Improved. 

streptococcus AURIDANS — UNIlIPROATiD. 

Case No. 6, D. 4512. — Diagnosis — ^Acute septic endocarditis. 
Maximum temperature — 104°. Leukocytes — 11,200; polynudears 
71 per cent. Blood culture — ^Streptococcus viridans: 40 per c.c. 
Treatment — accines. Resxdt — ^Unimproved. 

Case 15, D. 1923. — Age — Sixteen years. Diagnosis — Septic 
endocarditis. Maximum temperature — 101.8°. Leukocytes — ^20,800; 
polynudears, 43.5 per cent. Blood culture — Streptococcus viridans; 
no growth in solid media. Treatment — Salicylates. Rmdt — 
Unimproved. 

Case No. 17, D. 446. — Age — Twenty-six years. Diagnosis — 
Chronic -{- acute endocarditis. Maximum temperature — 103.8°. 
Leukocytes — 32,000; polynudears, 91 per cent. Blood culture — 
Streptococcus viridans; number of colonies not noted. Treatment — 
Salicylates; vaccines. Result — Unimproved. 

STREPTOCOCCUS AaRrDANS — ^DIED. 

Case No. 1, D. 6482. — Age — ^Twenty-eight years. Diagnosis — 
Sepsis; endocarditis. Maximum temperature — 104°. Leukocytes — 
13,400; polj'nuclears, 85 per cent. Blood culture — Streptococcus 
viridans; two positive cultures within an interval of a few days; 
numerous in both colonies. Treatment — Palliative. Result — Died. 

Case No. 2, D. 6014. — Age — Forty years. Diagnosis— Acute 
septic endocarditis. Maximum temperature — 106.2°. Ij:ukocyies— 
19,200; polynudears, 73 per cent. Blood culture — ^Streptococcus 
viridans; two positive cultures wdthin an interval of a few daj’s; 
numerous colonies in second. Trca/mc??^— Vaccines. Died. 

Case No. 4, D. 4698. — dye— Thirty-five years. Diagnosis— 
Sepsis; pericarditis. Maximum temperature — 100°. Leukocytes 
7800; pobmudears, 79 per cent. Blood culture— Streptococcus 
viridans; innumerable colonies. Treatment — ^Palliative. Result 
Died. 
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Case No. 7, D. 4359. — Age — ^Fifty-two years. Diagnosis — Septic 
endocarditis. Maximum temperature — 103°. Leukocytes — 19,100; 
polynuclears, 88 per cent. Blood culture — Streptococcus viridans; 
no groivth in solid media. Treatment — ^Vaccines. Residt — ^Died. 

Case No. 18, D. 243. — Age — ^Twenty years. Diagnosis — Sepsis. 
Maximum temperature — 105°. Leukocytes — 33,000; pol 3 aiuclears, 
88.5 per cent. Blood culture — ^Streptococcus viridans, number of 
colonies not noted. Treatment — Salicylates; vaccines. Result — 
Died. 

Case No. 20, D. 5054. — Age — ^Sixty-one years. Diagnosis— 
Sepsis. Maximum temperature — 104.4°. Leukocytes — 8000; poly- 
nuclears, 54 per cent. Blood culture — Streptococcus viridans; two 
positive cultures within an interval of a few days: 1 per c.c. Treat- 
ment — Salicjdates. Result — ^Died. 

Case No. 25, D. 365. — Diagnosis — ^Acute septic endocarditis. 
Maximum temperature — 104.6°. Leukocytes — 11,600; polynuclears, 
72 per cent. Bhod culture — Streptococcus viridans; three positive 
cultures within a period of several daj^s, from 80 to 140 per c.c. 
Treatment — Palliative. Result — ^Died. 

Case No. 26, C. 255, D. 605. — Age — Forty-two j^ears. Diag- 
nosis — ^Acute septic endocarditis, hydrosalpinx. Maximum tem- 
perature — 104.2°. Leukocytes — 18,000; polynuclears, 79 per cent. 
Blood culhire — Streptococcus viridans; three positive cultures within 
a period of several days, from 25 to 180 c.c. Treatment — Right 
salpingo-oorphorectomy . Result — ^Died . 

Case No. 30, D. 3695. — Age — Twenty-six years. Diagnosis — 
Chronic 4- acute septic endocarditis. Maximum temperature — 
102.8°. Leukocytes — 9600; polynuclears, 69 per cent. Blood 
culture — Streptococcus viridans; two positive cultures within a 
period of a few days; 100 per c.c. in second. Treatment — Salicj^- 
lates. Result — ^Died. 

Case No. 37, C. 2292. — Age — Twenty-nine years. Diagnosis — 
Acute diffuse peritonitis; pelvic cellulitis; meningitis; sepsis. 
Maximum temperature — 106.6°. Leiikocyies — 19,500; polynuclears, 
89 per cent. Blood culture — Streptococcus viridans: 2 per c.c., 
and Bacillus coli (few). Treatment — Palliative. Result — Died. 

Case No. 39, D. 5355. — Diagnosis — Subacute endocarditis. 
Maximum temperature — 102°. Leukocytes — 13,600; polynuclears, 
77 per cent. Blood culture — Streptococcus viridans; no growth in 
solid media. Treatment — ^Palliative. Result — Died. 

Case No. 40, D. 5726. — Age — Twenty years. Diagnosis — Sepsis. 
Maximum temperature — 104.2°. Leukocytes — 10,200; pol.ynuclears, 
84 per cent. Blood cjdturc — ^Strcptococcus viridans; no growth iti 
solid media. Treatment — ^\hiccines. Rcsidi — Died. 

Case No. 42, D. 0282. — Diagnosis — Osteom^'clitis of verUBrte; 
bactcrieinia. Maximum temperature — 103.8°. Lcnkocyics — 5000; 
polynuclears, 72 per cent. Blood culture — Streptococcus viridans; 
no grovlh in solid media. Treatment — Palliative. Result — Died. 
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Case No. 43, D. 10S7. — Age — ^Thirty-one years. Diagnosis — 
Acute septic endocarditis.’ Maximim. temperature— . Leitho- 
cytes—lQfiQO; polynuclears, 78 per cent. Blood culture— Strepto- 
coccus Adridans; no groi^dh in solid media. Treatment— VedWatWe. 
Result — Died. 

Case No. 44, D. 1919. — .d^e— Twenty-three years. Diagnosis— 
Chronic -f- acute endocarditis. Maximum temperature — 102.6°. 
Leukocytes — 12,000. Blood cultures — Streptococcus viridans; eight 
positive cultures within a period of several weeks, from 2 to 70 
per c.c. Treatment — ^Palliative. Residt — ^Died. 

Case No. 45, D. 3783. — Age — ^Forty-five years. Diagnosis — 
Chronic -j- acute endocarditis. Maximum temperature — 104°. 
Leukocytes — 13,000; poljmuclears, 78 per cent. Blood cultures — 
Streptococcus viridans: 4 per c.c. Treatment — Vaccine. Bcsidt — 
Died. 

Case No. 49, D. 4936. — Age — Thirty-one years. Diagnosis — 
Sepsis. Maximum temperature — 104.6°. Leukocytes — 10,560;poly- 
nuclearSj 49 per cent. Blood culture — Streptococcus viridans; two 
positive cultures within a period of a few days: 15 per c.c. in first, 
300 per c.c. in second. Treatment — ^Transfusion. Result — Died. 

Case No. 61. — Age — ^Twenty years. Diagnosis — Subacute endo- 
carditis; pyelitis. Blood culture — Streptococcus viridans, 2 per c.c. 
Treatment — ^Palliative. Restdt — Died. 

Case No. 68, E. 109, E. 313, E. 420, D. 5084. — Age — ^Ten years. 
Diagnosis — ^Acute arthritis; sepsis. Maximum temperaUire — ^104.4°. 
Leukocytes — 33,400; polynuclears, 85 per cent. Blood culture — 
Streptococcus viridans; no growth in solid media; culture one 
' month later negative. Treatment — ^Palliative. Result — ^Died. 

Case No. 69.- — Age — ^Thirty-five years. Diagiiosis — Septic 
endocarditis. I^eidcocytes — ^24,000; polynuclears, 92 per cent. 
Blood culture — Streptococcus viridans; no growth in solid media. 
Treatment — ^^^accines. Result — ^Died. 

Case No. 29, 1909, X, 12. — Age — ^Thirty years. Diagnosis— 
Septic endocarditis. Maximum temperature — 100.2°. Leukocytes — 
15,000; polynuclears, SS per cent. Blood cidturc — Streptococcus 
viridans; three positive cultures within a period of one week; six 
to twelve colonies per c.c. Treatment — "i'^accines. Result — Died. 

Case No. 70. — Age — Sixty years. Diagrwsis — Chronic -f acute 
endocarditis. Blood culture — Streptococcus viridans; no growth in 
solid media. Residt — ^Died. 

Case No. 71. — Age — Twenty years. Diagnosis— Sepsis. Blood 
culture — Streptococcus viridans: 3 per c.c. Residt — Died. 

Case No. 73. — Age — ^Thirty years. Diagnosis — Subacute endo- 
carditis. Blood cidturc— Streptococcus viridans; no groui;h in 
solid media. Treatment — Vaccines. Result — ^14icd. 

Case No. 91, 1). 1071.— -1//C— Thirty-six years. Diagimsis— 
Scjjtic endocarditis. Maximum temperature— WT. Leukocytes— 
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23,000; polynuclears, 95 per cent. Blood, culture — Streptococcus 
viridans; five positive cultures within a period of a week; 3 or 4 
per c.c. Treatment — Celiotomy; palliative. Result — ^Died. 


STREPTOCOCCUS HEMOLYTICUS — CURED. 

Case No. 9, B. 3339. — Age — ^Twenty-eight years. Diagnosis — 
Acute mastoiditis; erysipelas; bacteriemia. Maximum tempera- 
ture — 104.8°; Leukocytes — 22,600; polynuclears, 92 per cent. Blood 
culture — Streptoeoccus hemolyticus; two positive cultures within a 
period of a few days, from 8 to 16 per c.c. Treatment — ^IMastoidec- 
tomy. Result — Cured. 

Case No. 19, B. 82. — Age — ^Forty years. Diagnosis — Cellulitis 
of hand and forearm; bacteriemia. Maximum temperature — 105°. 
Leukocytes — ^21,000; polynuclears, 81 per cent. Blood culture — 
Streptococcus hemolyticus; 4 per c.c. Treatment — Multiple inci- 
sions. Result — Cured. 

Case No. 109, C. 278. — Age — Twenty-six years. Diagnosis — 
Pelvic abscess; sepsis. Maximum temperature — 103.2°. Leuko- 
cytes — 10,700; polynuclears, 77 per cent. Blood culture — Strep- 
tococcus hemolyticus; no growth in solid media. Treatvient — 
Left salpingo-oophorectomy; posterior colpotomy; drainage; vac- 
cines. Residt — Cured. 

Case No. 123, A. 1495. — Age — ^Twenty-seven years. Diagnosis 
— Scarlet fever;, bacteriemia. Maximum temperature — 105.3°. 
Leukocytes — 15,000; polynuclears, 93 per cent. Blood culture — 
Streptococcus hemolyticus; four positive cultures within a period 
of four days, from 2 to 100 per c.c. Treatment — Partial mastoidec- 
tomy; phlebotomy of left lateral sinus. Result — Cured. 

Case No. 124, A. 198. — Age — ^Twenty-four years. Diagnosis — 
Acute otitis media; bacteriemia. Maximum temperature — 101°. 
Leukocytes — 14,900; polynuclears, 78.5 per cent. Blood culture — 
Streptococcus hemolyticus: 6 per c.c. Treatment — Paracentesis. 
Residt — Cured. 

Case No. 125, A. 370. — Age — Thirty-two years. Diagnosis — 
Septic infarcts of kidney, sepsis. Maximum temperature — 104.6°. 
Leukocytes — 15,000; polynuclears, 83 per cent. Blood culture — 
Streptococcus hemolyticus, two positive cultures on following days; 
5 per c.c. in second. Treatment — ^Palliative. Residt — Cured. 

Case No. 126, A. 5223. — Age — ^Twenty years. Diagnosis — 
Abscess of breast; bacteriemia. Maximum temperature — 106.3°. 
Leukocytes — 32,000; polynuclears, 93 per cent. Blood culture — 
Streptococcus hemolyticus: 3.5 per c.c.; two negative cultures 
during the following six clays. Trcaivicut — Multiple incisions and 
drainage. Results — Cured. 
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STREPTOCOCCUS HE5IOLTTICUS— IMPRO^TED. 

Case No, 13, B. 2492. — Age — Twenty-one years, Diagnom — 
Gunshot Wound of chest; hacteriemia. Maximum temperature — 
105°, Leukocytes — 26,000; polynuclears, 90 per cent. Blood cid- 
ture — Streptococcus hemolyticus; two positive cultures withm a 
period of a few days; no growth in solid media m either. Treat- 
ment — ^Tetanus antitoxin; vaccines. Result — ^Improved. 

STREPTOCOCCUS HEMOLYTICUS — ^UNIMPROVED. 

Case No. 41, D. 6225. — Age — Nineteen years. Diagnosis — 
Acute tonsillitis; sepsis. Maximum temperature — 105.4°. Leuko- 
cytes — 17,800; polynuclears, 97 per cent. Blood culture — Strepto-’ 
coccus hemolyticus, number of colonies not noted. Treatment — 
Palliative. Result — ^Unimproved. 

Case No. 54, C. 517. — Age — ^Twenty-two years. Diagnosis — 
Incomplete abortion; sepsis. Maximum temperature — 103°. Blood 
culture — Streptococcus hemolyticus: 110 per c.c. Treatment — 
Palliative. Result — ^Unimproved. 

STREPTOCOCCUS HEMOLYTICUS — ^DIED. 

Case No. 5, A. 3785, — Age — Thirty years. Diagnosis — Cellu- 
litis ' of forearm; hacteriemia. Maximum temperature — 106.3°. 
Blood culture — Streptococcus hemolyticus: 2 per c.c. Treatment — 
Incision and drainage. Result — ^Died. 

Case No. 10, D. 4165. — Age — ^Twelve years. Diagnosis — ^Acute 
septic endocarditis. Maximum temperature — 106.8°. Leukocytes — 
9600; polynuclears, 69 per cent. Blood culture — Streptococcus 
hemolyticus, 110 per c.c. Treatment — ^Palliative. Residt — ^Died. 

Case No. 14, D. 1850. — Age — Eighteen years. Diagnosis — 
Pseudoleukemia; sepsis. Maximum temperature — 103.8°. Leuko- 
cytes — 1400; polynuclears, 71.6 per cent. Blood cidture — Strepto- 
coccus hemolyticus; two positive cultures witliin an interval of a 
few days; no growth in solid media. Treatment — Salvarsan, intra- 
venously. Result — ^Died. 

Case No. 11, B. 2573, — Diagnosis — Cancer of breast; infection 
of wmund; sepsis. Maximum temperature — 105.2°. Leukocytes — 
16,200; poljmuclears, 87 per cent. Blood culture — Streptococcus 
hemolyticus; two positive cultures within a period of a few days: 

1 per c.cm in first; few colonies of streptococcus in second, accom- 
panied by Staphylococcus pyogenes aureus. Treatment— Comphte 
mastectomy, wdth removal of pectoral muscles and axillary lymph 
glands. Residt — ^Died. 

Case No. 12, C. 1476.~A5rc— Tw^enty-two years. Diagnosis— 
Ectopic gestation; rupture; liactericmia. Maximum temperature- 
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100°. Leiikocytes — 16,400; polynuclears, 82 per cent. Blood cid- 
ture — Streptococcus liemolyticus, innumerable colonies. Treat- 
ment — Partial hysterectomy. Result — ^Died. 

Case No. 16, D. 1358. — Age — ^Twenty months. Diagnosis — 
Otitis media; sepsis. Maximum temperature — 107.6°. Blood cul- 
ture — Streptococcus hemolyticus, 120 per c.c. Treatment — ^Pallia- 
tive. Result — ^Died. 

Case No. 22, A. 335. — Diagnosis — Complete abortion; sepsis. 
Maximum temperature — 104.6°. Lculcocyies — ^27,400; polynuclears, 
91 per cent. Blood culture — Streptococcus hemolyticus, colonies 
few, number not noted. Treatment — Vaccines. Results — ^Died. 

Case No. 23, B. 11. — Age — ^Nineteen years. Diagnosis — ^Acute 
salpingitis; peritonitis; pneumonia; sepsis. Maximum temperature — 
105.6°. Leukocytes — ^22,800; polynuclears, 87 per cent. Blood 
culture — ^Streptococcus hemolyticus, abundant growth; number of 
colonies not noted. Treatment — Palliative. Result — ^Died. 

Case No. 27, 1909, III, 8. — Age — Twenty-five years. Diagnosis 
— ^Puerperal sepsis. Maximum temperature — 105.8°. Leukocytes — 
11,200; polynuclears, 88 per cent. Blood culture — Streptococcus 
hemolyticus; two positive cultures within a period of a few days: 
8 per c.c. in first; number not noted in second. Treatment — 
Vaccines; serum. Result — ^Died. 

Case No. 32, C. 383. — Age — Thirty-two years. Diagmsis — 
Pelvic cellulitis; polyarthritis; sepsis. Maximum temperature — 
104.4°. Leukocytes — 9400; polynuclears, 76 per cent. Blood cul- 
ture — Streptococcus hemolyticus; three positive cultures within a 
period of three or four days, three to seven colonies per c.c. Treat- 
ment — ^Incision and drainage of abscess of knees. Result — ^Died. 

Case No. 33, C. 667. — Age — ^Eighteen years. Diagnosis — Post- 
partum sepsis. Maximum temperahire — 105°. Leukocytes — 21,000; 
polynuclears, 86 per cent. Blood cidture — ^Streptococcus hemolyti- 
cus; 12 per c.c. Treatment — Serum. Result — ^Died. 

Case No. 38, D. 4589. — Age — Thirty-one years. Diagnosis — 
Chronic acute endocarditis; chronic nephritis; chronic pul- 
monary tuberculosis. Maximum temperature — 106°. Leukocytes — 
35,100; polynuclears, 92 per cent. Blood cultures — ^Streptococcus 
hemolyticus: 110 per c.c. Treatment — Palliative. Result — Died. 

Case No. 46, D. 3825. — Age — ^Fifty-seven years. Diagnosis — 
Sepsis. Maximum temperature — 106.6°. Lezdcocytes — 4400; poly- 
nuclears, 85 per cent. Blood culture — Streptococcus hemolyticus: 
100 per c.c. Treatment — ^Palliative. Result — ^Died.' 

Case No. 47, D. 4914. — Age — Twenty-one years. Diagnosis — 
Acute lymphatic leukemia; sepsis. Maximum temperature — 105.6°, 
Leukocytes — 28,900; polynuclears, 1 per cent. Blood cidture — 
Streptococcus hemolyticus; only fluid media used. Treatment — 
Palliative. Residt — ^Died. 



568 


^VAKRE^*, HERMCK: BACTRRIEMIA 


Case No. 48, D. 4946. — /Jiag?iosts—Sepsis. Maximum tcmycr- 
ture—10b°. Leiihocytcs— 7 ,200; polynuclears, 92 per cent. Blood 
culture — Streptococcus hemolyticus; two positive cultures on fol- 
lowing days, 360 per c.c. in latter. Treatment— PaWiative. Result— 
Died. 

Case No. 50, C. 2918. — Age — Thirty-six years. Diagnosis — 
Complete abortion; sepsis. Maximum temperature — 108°. Leiiho- 
cytes— 17,200; polynuclears, 93 per cent. Blood c«/0/rc— Strepto- 
coccus hemoljdicus, number of colonies not noted. Treatment— 
Palliative. Result — ^Died. 

Case No. 51, B. 5597, C. 4816. — Age — ^Thirty-four years. Diag- 
nosis — Acute endometritis; thrombophlebitis of pelvic veins; sepsis; 
Maximum temperature — 105.6°. ■ Leukocytes — 4400; polynuclears, 
80 per cent. Blood cidture — ^Streptococcus hemolyticus; four 
positive cultures wdthin a period of two weeks, from 1 to 100 per 
c.c. Treatment — Serum; transfusion; pelvic drainage. Result — 
Died. 

Case No. 55, C. 2044. — Age — ^Twenty-two years. Diagnosis — 
Incomplete abortion; sepsis. Maximum temperature — 106.2°. 
Letikocytes — 12,000; polynuclears, 96 per cent. Blood culture — 
Streptococcus hemolyticus: 250 per c.c. Treatment — V’accincs. 
Result — Died. 

Case No. 89, D. 1116. — Age — Ten years. Diagnosis — ^Typhoid 
fever; streptococcus; bacteriemia. Maximum temperature — 106.2°. 
Leiikocytes — 15,000; polynuclears, 88 per cent. Blood culture — 
Bacillus typhosus and Streptococcus hemolyticus; only fluid media 
used. Treatment — ^Typhoid; salicylates. Result — ^Died. 

Case No. 24, C. 114. — Age — ^Twenty-nine years. Diagnosis — 
Abscess of uterus; sepsis. Maximum temperaUire — 101.6°. Leuko- 
cytes — 67,000; polynuclears, 95 per cent. Blood culture — Strepto- 
coccus hemolyticus, number of colonies not noted. Treatment — 
Complete hysterectomy. Result — ^Died. 

Case No. 28, 1909, IX, 11. — Age — ^Thirty-eight years. Diagno- 
sis — Sepsis. Maximum temperature — 106.4°. Leukocytes — ^22,000; 
polynuclears, 84 per cent. Blood culture — Streptococcus hemolyti- 
cus; number of colonies not noted. Treatment — Curettage; bilat- 
eral trachelorrhaphy. Res%dt — ^Died. 


streptococcus MUCOSUS — ^DIED. 

- Case No. 36, A. 2498. — Age — ^Fourteen years. Diagnosis— 
Fracture of base; suppurative meningitis; sepsis. Maximum tem- 
perature— 10^° . Leukocytes— 19,000; polynuclears, 81 per cent. 
Blood culture— -Streptococcus mucosus, 1 per c.c. Treatment— 
Vaccines. Residt — Died. 



WAllllEN, IlElllUCK: BACI'ERIEMIA 


5G9 


STAPHYLOCOCCUS AUREUS — CURED. 

Case No. 59. — Diagmsis — Osteomyelitis of tibia; bacteriemia. 
Blood cidture — Staphylococcus aureus: 1 per c.c. Treatment — 
Vaccines, amputation. Result — Cured. 

Case No. 60. — Age — ^Fifty years. Diagnosis — ^Panophthalmitis; 
frontal sinusitis; bacteriemia. Blood culture — Staphylococcus 
aureus: 1 per c.c. two days after operation. Treatment — Operation. 
Result — Cured. 

Case No. 97, A. 1670. — Age — Twenty-five years. Diagnosis — 
Infected woimd of nose; bacteriemia. Maximum teni'perature — 
102.8°. Leukocytes — 16,600; polynuclears, 70 per cent. Blood 
culture — ^Staphylococcus aureus, no growth in solid media. Treat- 
Palliative. Rosidt — Cured. 

Case No. Ill, A. 1695. — Age — Sixteen years. Diagnosis — 
Streptococcus; abscess of deep cervical glands; staphylococcus; 
bacteriemia. Maximum temperature — 103.4°. Leidcocytes — 9000; 
polynuclears, 72 per cent. Blood cidture — Staphylococcus aureus; 
no gro^vth in solid media. Treatment — ^Excision of lymph nodes on 
left side of neck. Residt — Cured. 

Case No. 112, B. 3967. — Age — Forty-two years. Diagnosis — 
Cellulitis of leg; bacteriemia. Maximum temperature — 106°. Blood 
culture — Staphylococcus aureus; no growth in solid media; cul- 
ture negative the following day and again three weeks later. Treat- 
ment — ^Multiple incisions and drainage. Result — Cured. 

Case No. 113, B. 4517. — Diagnosis — Sepsis. Maximum tem- 
perature — 102.3°. Leukocytes — 11,000; polynuclears, 72 per cent. 
Blood culture — Staphylococcus aureus; two positive cultures within 
a period of two days; no grovdh in solid media. Treatment — ^Pal- 
liative. Result — Cured. 

Case No. 114, A. 5096. — Age — ^Nine years. Diagnosis — Osteo- 
myelitis of left tibia and of right radius; suppurative arthritis of 
right knee; sepsis. Maximum temperature — 103.8°. Leukocytes — 
22,600; polynuclears, 84 per cent. Bhod cidture — Staphylococcus 
aureus; no growth in solid media. Treatment — Amputation of leg, 
partial osteotomy of right radius, incision and drainage of right 
patella; vaccines. Result — Cured. 

Case No. 115, A. 4815. — Age — ^Eighteen years. Diagnosis — 
Chronic suppurative osteomyelitis of humerus; bacteriemia. Maxi- 
mum temperature — 104°. Leukocytes — ^25,000; polynuclears, 88 per 
cent. Blood cidture — Staphylococcus aureus; no gro\rth in solid 
media. Treatment — ^Incision of outer aspect of lower third of arm; 
sequestrum removed. Result — Cured. 

Case No. 116, A. 4763.^ — Age — ^Thirty-two years. Diagnosis — 
Chronic suppurative osteomyelitis of tibia; bacteriemia. Maxi- 
mum temperature — 102.4°. Blood culture — Staphylococcus aureus; 
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no growth in solid media. Treatment — Sequestrotomy; partial 

osteotomy of tibia. Result — Cured. 

Case No. 117, D. 2058, B. 1954. — Age — ^Thirty-three .years. 
Diagnosis — Subphrenic abscess; multiple skin abscesses; sepsis. 
Maximum temperature— Leuhomjtes— 11, QQD; pobmuclears, 
72 per cent. Blood cidture — ^Staphylococcus aureus: 1 per c.c., 
culture one week later negative. Treatment — ^Appendix removed; 
abscess drained. Residt — Cured. 

Case No. 118, C. 2457. — Age — Fifty-five years. Diagnosis — 
Left . hydrosalpinx; bacteriemia. Maximum temperature — 101°. 
Leukocytes — 13,000; polynuclears, 88 per cent. Mood culture — 
Staphylococcus aureus; no growth in solid media. Treatment — 
Left salpingo-oophorectomy. Residt — Ciued. 

Case No. 119, C. 4413. — Age — Twenty-six years. Diagiwsis — 
Peritoneal abscess (pelvic) bacteriemia. Maximum temperature — 
104°. Leidiocytes — 16,000; poljmuclears, 90 per cent. Blood cul- 
tures — Staphylococcus aureus; no grovAh in solid media; there 
were two negative cultures, one preceding the other following the 
positive culture bj’’ one month. Treatment — ^Posterior colpotomy. 
Residt — Cured. 

Case 121, A. 1^12.— Age — Thirty-one years. Diagnosis — 
Chronic otitis; chronic mastoiditis; chronic appendicitis, bacterie- 
mia. ' Maximum temperature — 101°. Leukocytes — 14,200; poly- 
nuclears, 81.5 per cent. Blood cultures — Staphj’lococcus aureus; 
no growth in solid media accompanied by Streptococcus viridans. 
Treatment — ^Appendectomy. Re&ult — Cured. 

Case No. 122, D. 3407. — Diagnosis — Sepsis. Maximum tem- 
perature — 105°. Leukocytes — 15,400; polynuclears, 78 per cent. 
Blood cidture — Staphylococcus aureus; three positive cultures 
within a period of twenty-five days: 1 per c.c. largest number of 
colonies. Treatment — Palliative. Residt — Cured. 

STAPHYLOCOCCUS AUREUS — BIPROVED. 

Case No. 77, A. 5775. — Age — ^Twelve years. Diagnosis — Osteo- 
myelitis of humerus; bacteriemia. Maximum temperature — 101°. 
Leukocytes — 18,000; poljTiuclears, 84 per cent. Blood culture — 
Staphylococcus aureus; tliree positive cultures v'ithin a period of 
a week; no growth in solid media. Treatment — Osteotomy, vac- 
cines. Residt — ^Improved. 

Case No. SO, D. '3975. — Aijrc— Fifteen years. Diagnosis- 
Chronic endocarditis; sepsis. Maximum temperature— 1Q2°. Leuko- 
cytes — 11,400; polynuclears, 79 per cent. Blood culture — Stajjhy- 
lococcus aureus; no growth in solid media; culture four days later 
negative. Treatment— Salicylates. Residt— Improved. 

Case No. 133, A. 1941.— Fifty years. Diagnosis— Vros- 
tatic hypertrophy; sepsis. Maximum temperature— 101°. leuko- 
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cytes — 12,000; polynuclears, 77 per cent. Blood culture — Staphy- 
lococcus aureus, number of colonies not noted; probably an instance 
of bacteriemia of urethral chill. Treatment — Prostatectomy. 
Result — ^Improved. 

STAPHYLOCOCCUS AUREUS — DIED. 

Case No. 11, B. 2573. — Diagnosis — Cancer of breast; infection of 
wound; sepsis. Maximum temperature — 105,2°, Leukocytes — 
16,200; polynuclears, 87 per cent. Blood culture — Staphylococcus 
aureus, accompanied by a few colonies of Streptococcus hemolyti- 
cus. Treatment — Complete mastectomj’^, with removal of pectoral 
muscles and axillary lymph glands. Result — Died. 

Case No, 31, 1909, XII, 11. — Age — ^Fourteen years. Diagnosis 
— ^Acute epiphysitis of hip; bacteriemia. Maximum temperature — 
106.2°. Leukocytes — 14,000; polynuclears, 80.5 per cent. Blood 
culture — Staphylococcus aureus; two positive cultures within a 
period of several days; number of colonies not noted. Treatment — 
Incision and drainage of abscess about hip; vaceines. Result — 
Died. 

Case No. 56, B. 3814. — Age — Sixteen years. Diagnosis — Osteo- 
myelitis; suppurative arthritis; sepsis. Maximum temperature — 
104.2°. Leukocytes — 30,000; polynuclears, 88 per cent. Blood 
culture — Staphylococcus aureus, two positive cultures within a 
period of several weeks; 3 per c.c. in first, 1 per c.c. in second. 
Treatment — Incision of knee. Result — Died. 

Case No, 57, A. 3683, — Age — ^Eleven years. Diagnosis — ^hlulti- 
ple abscesses; sepsis. Maximum temperature — 104°. Leukocytes — 
37,200; polynuclears, 87 per cent. Mood culture — Staphylococcus 
aureus; no groivth in solid media. Treatment — Incision and drain- 
age of abscess of thigh. Result — ^Died. 

Case No. 62, D. 6438, A. 5346. — Age — ^Thirty-nine years. Diag- 
nosis — ^Lumbar abscess; sepsis. Maximum temperature — 105.6°. 
Leukocytes — 16,000; polynuclears, 86 per cent. Blood culture — 
Staphylococcus aureus; two positive cultures within a period of a 
few days; 9 per c.c, in first, numerous in second. Treatment — 
Exploration of lumbar region. Residt — Died. 

Case No. 63, E. 317, B. 5317, B. 5336. — Age — ^Two years, eight 
months. Diagnosis — Osteomyelitis of rib; sepsis. Maximum 
temperaRirc — 105°. Leukocytes — ^24,000; polynuclears, 91 per cent. 
Blood cidture — Staphylococcus aureus: many per c.c. Treatment — 
Palliative. Result — ^Died. 

Case No. 64, D. 4707, — Age — ^Thirty-nine years. Diagnosis — 
Pulmonary tuberculosis; sepsis. Maximum temperature — 105.8°. 
Leidcocytcs — 19,900; polynuclears, 86 per cent. Blood cidture — 
Staphylococcus aureus: 300 per c.c.; culture about six weeks, later 
negative. Treatment — ^Palliative. Result — Died. 
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Case No. 05, 1909, 30. — Age — Tliirty-ciglit years. Diag- 

nosis— Qhxomc. endocarditis. Maxivmm icmpcrahire—lOiXf. 
Leukocytes — 17,500; poljTiuclears, SO per cent. Blood culture— 
Staphylococcus aureus: 1 per c.c.; culture few days earlier negative. 
Treatment — ^Palliative. Result — ^Died. 

Case^ No. 66, D. 6258. — Age — ^Tliirty-eight years. Diagnosis— 
Phlebitis of portal vein; pericarditis; dironic endocarditis; sepsis. 
Maximum temperature— IQT . Leukocytes— It) poljTiuclears, 91 
per cent. Blood cultaire — Staphjdococcus aureus: several colonies 
per c.c. rreabneat— Palliative. Rcsidi — ^Died. 

Case No. 76, B. 4336. — Age — ^Twentj'-nine j^ears. Diagnosis — 
Cholelithiasis; chronic appendicitis; sepsis. Maximum temyera- 
ture — 107°. Blood culture — Staphylococcus aureus + Bacillus coli; 
no growth in solid media. Treatment — Cholecj'stectomj’; appen- 
dectomy. Result — Died. 

Case No: 78. — Age — ^Thirty j^ears. Diagnosis — ^Tj'phoid fever; 
sepsis. Blood culture — Staphylococcus aureus; no growth in solid 
media. Treatment — ^Tj^ihoid. Result — ^Died. 

Case No. 79, D. 3214. — Age — ^Forty-seven j'ears. Diagnosis — 
Chronic endocarditis; sepsis. Maximum temperature — 105°. Leuko- 
cytes — 15,000; poljTiuclears, 89 per cent. Blood culture — Staplij^- 
lococcus aureus; two positive cultures on following days: in each 
innumerable colonies. Treatment — ^Palliative. Report — Died. 

Case No. 81, B. 3479. — Age — Fifteen years. Diagnosis — Osteo- 
myelitis; sepsis. Maximum temperature — 105.6°. Leukocytes — 
13,600; poljmuclears, 87 per cent. Blood culture — Staphylococcus 
aureus, two positive cultures on following days: 100 per c.c. in 
first, 15 per c.c. in second. Treatment — ^Incision and drainage of 
cellulitis of tliigh; vaccines. Result — ^Died. 

Case No. 82, D. 4350. — Age — ^Thirty-nine years. Diagnosis — 
jNIeningitis; sepsis. Maximum temperature — 106.6°. Leukocytes — 
50,000; poljTiuclears, 65.8 per cent. Blood culture — Staphjdococcus 
aureus: 60 per c.c. Treatment — ^Palliative, Result — Died. 

Case No. S3, A. 4039. — Age — Seventeen j’-ears. Diagnosis — 
Osteomj’-elitis; artliritis; sepsis. Maximum temperature — 106.4°. 
Leukocytes — 18,000; poljTiuclears, 89 per cent. Blood culture — 
Staphjdococcus aureus; three positive cultures within a period of 
a few daj’^s: 10 per c.c. in last one. Treatment — ^Partial ostectomy 
of tibia with drainage; arthrotomj^ witJi drainage. Result— D'lcL 

Case No. 84. — A ge — ^Fifty j^ears. Diagnosis — ^Femoral phlebitis : 
colitis: sepsis. Maxinmm temperature — 101°. Blood culture — 
Staphjdococcus aureus: no growth in solid media. Treatment— 
Palliative, Result — ^Died. 

Case No. 85, B. 4564. — Diagnosis — Septic infarct of kidnej" 
acute nephritis: sepsis. Maximum temperature— \02A° . Leuko- 
cytes— ISfiOO; poljmuclears, 89 per cent. Blood culture— Staphy- 
lococcus aureus; abundant grmnh; number not noted. Treatment 
— Palliative. ■ Result — ^Died. 
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Case No. 93, 1909, VI, 7. — At/e — ^Forty-eiglit j'ears. Diatpiosis 
— Sepsis. Maximuvi temperature — 107.8°. Leulcocytcs — 33,000; 
polynuclears, 85.5 per cent. Blood mlture — Stapliylococcus aureus; 
abundant growtli; number not noted; Stapliylococcus aureus from 
abscess of back. Treatment — ^Palliative. Result — ^Died. 

Case No. 94, 1909, XII, 11. — Age — ^Fourteen years. Diagnosis 
— ^Acute epiphysitis of hip; sepsis. Maximum temperature — 106.2°. 
Leukocytes — 14,000; polynuclears, 80.5 per cent. Blood culhire — 
Staphylococcus aureus: 12 per c.c. Treatment — Incision and 
drainage of abscess about hip; vaccines. Result — ^Died. 

Case No. 95, D. 163. — Age — Twenty years. Diagnosis — Sepsis. 
Maximum temperature — 107.8°. Leukocytes — 42,000; poljmuclears, 
85 per cent. Blood culture — Staphylococcus aureus; abundant 
growth; number not noted. Treatment — ^Palliative. Residt — ^Died. 

Case No. 96, B. 763. — Age — ^Twenty-six years. Diagnosis — 
Cellulitis of foot; pleurisy; sepsis. Maximum temperature — 107.4°. 
Leukocytes — ^21,600; polynuclears, 89 per cent. Blood cidture — 
Staphylococcus aureus; abundant growth; number not noted. 
Treatment — ^Incision; palliative. Result — Died. 

Case No. 86. — Diagnosis — Chronic endocarditis; acute pros- 
tatitis; infarct of kidney; sepsis. Maximum temperature — 103°. 
Blood culhire — Staphylococcus aureus: 30 per c.c. Result — Died. 


staphylococcus ALBUS — CURED. 

Case No. 120, D. 1030. — Age — ^Forty-eight years. Diagnosis — 
Typhoid fever; acute orchitis and epididymitis; bacteriemia. Maxi- 
mum temperature — 105.6°. Leukocytes — 5,700; polynuclears, 51 
per cent. Blood culture — Staphylococcus albus; abundant growth; 
number not noted. Treatment — ^Palliative. Result — Cured. 


STAPHYLOCOCCUS ALBUS — DIED. 

Case No. 58, D. 1812. — Age — Thirty-six years. Diagnosis — 
Chronic and acute endocarditis. Maximum temperature — 103.6°. 
Leukoeytes — 35,600. Blood culture — Staphylococcus albus; four 
positive cultures within a period of a few days; no growth in solid 
media; Baeillus influenzae accompanied Staphylococcus albus in 
each instance. Treatment — ^Palliative. Result — Died. 

Case No. 92, 1909, V, 7. — Age — Fifty. Diagnosis — Septic 
endocarditis. Maximum temperature — 104.8°. Leukocytes — 10,000; 
polynuclears, 78 per cent. Blood culture — Staphylococcus albus; 
three positive cultures Avitliin a period of two or thi-ee weeks: 5 per 
c.c. largest number of colonies. Treatment — ^I^accines. Result — 
Died. 
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PNEUMOCOCCUS — CURED. 

Case No. 103, D. 5360. — Age — ^Thirty-eight years. Diagnom — 
Typhoid fever; lobar pneumonia. Maximum icmperature— 105.2°. 
Leukocytes—SOOO; polynuclears, 66 per cent. Blood cidtiire— 
Pneumococcus; no growth in solid media. IVcafwcrif— Palliative. 
Result — Cured. 

Case No. 107, D. 6041. — Age — Forty-seven years. Diagnosis — 
Suppurative pericarditis; lobar pneumonia; suppurative pleurisy; 
arthritis of right wrist; sepsis. Maximum temperature — 103.2°. 
Leukocytes — 63,200; polynuclears, 98 per cent. Blood cidture— 
Pneumococcus; no grovdh in solid media; cultme a few days later 
negative. Treatment — Serum intravenousl 3 ’': incision and drainage 
of pericardium and pleura. Residt — Cured. 

pneumococcus — ^unimproved. 

Case No. 3, D. 4909. — Age — ^Thirty-one years. Diagnosis — 
Sepsis. Maximum temperature — 105.4°. Leukocytes — 9,800; polj"- 
nuclears, 77 per cent. Blood culture — ^Pneumococcus; two positive 
cultures within a period of a few days. Treatment — ^Palliative. 
Result — ^Unimproved. 

Case No. 8, D. 4142. — Age — ^Four years. Diagnosis — Broncho- 
pneumonia; otitis media. Maximum temperature — 106°. Leidco- 
cytes — 14,000; polynuclears, 77 per cent. Bbod culture — Pneumo- 
coccus; colonies few; number not noted. Treatment — ^Incision of 
ear drum. Result — ^Unimproved. 

PNEUJIOCOCCUS — ^DIED. 

Case No. 34, D. 1689. — Age — ^Eight years. Diagnosis — Chronic 
and acute endocarditis; meningitis. Maximum temperature — 108°. 
Leukocytes — 21,000; polynuclears, 89 per cent. Blood cidture — 
Pneumococcus; colonies abundant; number not noted. Treatment 
— Salicjdates. Result — ^Died. 

Case No. 35, D. 1780. — Age— Thirty-eight years. Diagnosis— 
Chronic otitis media: sepsis. Maximum temperature — 106.2°. 
Leukocytes — ^28,300; polynuclears, 94 per cent. Blood culture — 
Pneumococcus: 2 per c.c. Treatment — ^Palliative. Result — ^Died. 

Case No. 100, B. 2339.— risrc— Forty-eight years. Diagnosis— 
Acute appendicitis; peritoneal abscess; sepsis. Maximum tem- 
perature— 100° . Leukocytes— 0^00] polynuclears, 79 per cent. 
Blood culture — ^Pneumococcus: 4 per c.c. Treatment — ^Appendec- 
tomv with drainage; transpleural hepatotomy. Result— Died. 

Case No. 101, A. 3767 Thirty-two years. Diagnosis— 
Abscess of brain; sepsis. Maximum temperature— 105.S°. Leuko- 
cytes— IS, 000; polynuelears, 90 per cent. Blood culture— Tneumo- 
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coccus; innumerable colonies. Treatment — ^Palliative. Result — 

Died, 

Case No. 104, E. 251. — Age — Tlmee months. Diagnosis — 
Pneumococcus meningitis. Maximum temperature — 105.4°. Leuko- 
cytes — 17,000; polynuclears, 77 per cent. Blood culhire — ^Pneumo- 
coccus; innumerable colonies. Treatment — Serum. Result — ^Died. 

Case No. 72, B. 1197. — Age — Sixty-two years. — Diagnosis — 
Sepsis; empyema. Maximum temperature — 104,2° Leukocytes — 
64,000; polynuclears, 92 per cent. Blood culture — Pneumococcus; 
no growth in solid media. Treatment — ^Thoracotomy. Result — 
Died. 

BACILLUS COLI — CURED. 

Case No. 75, A. 3142. — Age — ^Twenty-eight years. Diagnosis — 
Mastoiditis; bacteriemia. Maximum temperature — 106°. Leuko- 
cytes — 15,000; polynuclears, 81 per cent. Blood culture — Bacillus 
coli; 1 per c.c. Treatment — Partial mastoidectomy. Result — 
Cured. 

Case No. 87, D. 957. — Age — ^Thirty-four years. Diagnosis — 
G astro-enteritis; bacteriemia. Maximum temperature — 102.4°, 
Leukocytes — 7800; polynuclears, 60 per cent. Blood culture — 
Bacillus coli; no growth in solid media. Treatment — Palliative. 
Result — Cured. 


BACILLUS COLI — DIED. 

Case No. 37, C, 2292, — Age — ^Twenty-nine years. Diagnosis — 
Acute diffuse peritonitis: pelviocellulitis; meningitis; sepsis. Maxi- 
mum temperature — 106.6°. Leukocytes — 19,500; polynuclears, 89 
per cent. Blood culture — Bacillus coli; few with Streptococcus 
viridans. Treatment — Palliative. Result — Died. 

Case No. 90, D, 3427, D. 2037, — Age — Three years. Diagnosis 
— ^Raynaud’s disease; bacteriemia. Maximum ievqjerature — 105.2°. 
Leukocytes — 26,400; polynuclears, 71 per cent. Blood culture — 
Bacillus coli, only fluid media used. Treatment — ^Amputation of 
right arm, two fingers, and right leg. Result — Died. 

Case No. 98, C. 2200. — Age — ^Fifty-three years. Diagnosis — 
Carcinoma of cervix; sepsis, postoperative. Maximum temperature 
— 103.8°. Leiikocytes — 8800; polynuclears, 77 per cent. Blood 
culture — ^Bacillus coli; two positive cultures: 15 per c.c.; Bacillus 
coli in first. Bacillus coli and Bacillus proteus the following day; 
no growth in solid media. Treatment — Complete hysterectomy. 
Result — Died, 

Case No. 76, B, 4336. — Age — Twenty-nine years. Diagnosis — 
Cholelithiasis; chronic appendicitis; sepsis. Maximum tempera- 
ture — 107°. Blood culture — Bacillus coli and aureus; no groviih in 
solid media. Treatment — Cholecystectomy, appendectomy. Result 
— Died. 
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BACILLUS INFLUENZA — ^DIED. 

Case No. 58, D. 1812. — Age — ^Thirty-sLx years. Diagnosis— 
Chronic + acute endocarditis. Maximum temperature— 10^. Q°. 
Leukocytes ^35,600 per cent. Blood culture — Bacillus influenzre; 
four positive cultures within a period of a few days; no grovdh 
in solid media; Staphylococcus albus accompanied Bacillus influ- 
enzae in each instance. Treatment— PaWi&tive. Result— Died. 

CiVSE No. 67. Age — ^Thirty years. Diagnosis — Subacute endo- 
carditis. Blood culture — ^Bacillus influenzae; no gro^vth in solid 
media. Treatment — ^Palliative. Result — Died. 

ANAEROBIC STREPTOCOCCI — CURED. 

Case No. 131, C. 2238. — Age — ^Thirty-two years. Diagnosis — 
Pyosalpinx; pelvic abscess; thrombophlebitis of left femoral; bac- 
teriemia. Maximum temperature — 105.2°. Leukocytes — ^28,400; 
polynuclears, 89 per cent. Blood culture — ^Anaerobic streptococci; 
no gro^vth in solid media. Treatment — ^Posterior colpotomy with 
drainage. Restdt — Cured. 

ANAEROBIC STREPTOCOCCI — ^DIED. 

Case No. 52, D. 3900. — Age — ^Thirty years. Diagnosis — ^Acute 
endometritis; sepsis. Maximum temperature — 104.6°. Leuko- 
cytes — 10,600; polynuclears, 70 per cent. Blood cidture — ^Anaerobic 
streptococci; no growth in solid media. Treatment — ^Palliative. 
Residt — ^Died. 

Case No. 53, C. 1915. — Age — ^Forty years. Diagnosis — Pyosal- 
pinx; sepsis. Maximum temperature — 102.6°. Leukocytes — ^25,400; 
polynuclears, 86 per cent. Blood culture — ^Anaerobic streptococci; 
no growth in solid media; an anaerobic streptococcus and Bacillus 
coli obtained from culture of pus from left uterine tube. Treatment 
— Complete abdominal hysterectomj'; right and left salpingo- 
oophorectomy; appendectomy; division of adhesions; entcror- 
rhaphy. Residt — Died. 

BACILLUS MUCOSUS CAPSULATUS — CURED. 

Case No. 108, D. 6526. — Age — ^Forty-five years. Diagnosis— 
Sepsis. Maximum temperature — 106.3°. Leukocytes — 13,800; 
polynuclears, 90 per cent. Blood cidture— Bacillus mucosus cap- 
sulatus; three positive cultures -within a period of four days; growth 
in fluid media in all; in one only a growth in solid media of 3 or 4 
colonies per c.c. Three negative cultures during the following six- 
weeks. Treatment— Fixation abscess; incision and drainage of 
right leg. Result — Cured. 
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BACILLUS MALLEI — ^DIED. 

Case No. 99, D. 1140. — Age — Thirty-eight years. Diagnosis — 
Glanders. Maximum temperature — 105.6°. Blood culture — ^Bacil- 
lus mallei; no growth in solid media. Treatment — Palliative. 
Result — ^Died. 

Case No. 132, D. 1737. — Age — ^Thirty-seven years. Diagnosis — 
Glanders, balanoposthitis. Maximum temperature — 105.4°. Leuko- 
cytes — 26,000; polynuclears, 87 per cent. Blood culture — ^Bacillus 
mallei; no g^o^^h in solid media. Treatment — ^Palliative. Residt — 
Died. 

BACILLUS FECALIS ALICALIGENES! — CURED. 

Case No. 134. — Age — ^Thirty years. Diagnosis — Gastroenter- 
itis. Blood cidiure — ^Bacillus fecalis alkaligenes; no growth in solid 
media. Treatment — Palliative. Result — Cured. 


DIABETES IN CHINA. 

By Alfred C. Reed, M.D., 

YALE HOSPITAL, CHANGSHA, CHINA. 

It has long been accepted that diabetes mellitus does not occur 
in the tropics and the Orient, or at least that its occurrence there 
is infrequent. Not much definite information is available on this 
point. That the situation, however, is either changing or better 
understood is indicated by an item in the India correspondence of 
the British Medical Journal, October 3, 1914 (p. 604), to the effect 
that the Madras Government, being impressed by the serious 
frequency of diabetes among the educated classes of that presi- 
dency, has appointed an investigator who is to give three years’ 
study to the problems of causation and prevention. In regard to 
China, opinion is vague as to the prevalence of diabetes and the 
reasons for it. 

To secure the data here presented, a questionnaire was sentito 
150 representative western physicians scattered as evenly as pos- 
sible through the eighteen provinces of China and Korea. Sixty- 
three replies were received, of which 28 reported no cases observed 
in periods of from eighteen months to thirty years’ medical experi- 
ience in China. Of the remaining 35 a number of case reports were 
so inexact and the diagnosis so lacking in adequate support as to 
preclude their consideration. Apparently reliable reports were 
obtained of 206 cases of diabetes mellitus,' of which the great 

' Since preparing the above report, one case of diabetes mellitus has been treated 
in the Yale Hospital, making the total list 207 cases. This case died after two days 
in coma. 
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majority Lad been observed witliin the last five years. Tiiere 
were distributed by provinces as follows: Kwantung 53, Chekiang 
34, Kiangsu 12, Fukien 12, Chihli 10, Hunan 8, Korea 8, Hupei 
7, Formosa 6, Shansi 5, Shantung 4, Honan 3, Anhwei and Kiangsi 
1 each; 42 not stated. Thus positive reports are in hand from 12 
of the 18 provinces of China proper, as also from Korea and For- 
mosa. The 28 negative reports were distributed by provinces as 
follows: 3 each from Korea, Chihli, Hupei, Hunan, Anliwei, and 
Manchuria: 2 each from Kwantung, Kiangsu and Szechuen: 1 
from Honan and 3 not stated. No reports were received from 
Kwangsi, Yunnan, Kweichow, Shensi, and Kansu. There was a 
great diversity of opinion as to the relative incidence within China, 
observers in north or central China believing the disease more 
prevalent in southern and eastern districts, and vice versa. 



Map showing distribution of di.abetic cases by provinces. 


Of the 164 cases which can be placed geographically, the hirgcst 
number are in the co^st provinces of Kwantung, Fukien, Chekiang 
and Kiangsu. These figures may not indicate a greater incidence 
in this area, but exact comparisons are nearly impossible to give. 
Various more or less indeterminate factors must be considered, 
sudi as the average' temperament, social status and predisposition 
of the patients, tlic presence or alisence of routine urine examina- 
tions, and the care and skill of the doctor in eliminating non-diabetic 
glycosuria. Until more exliaustivc data are available, covering 
the entire' IS provinces, the question of relative incidence must be 
left in abeyance. Speculation from insufficient data is futile. 

In none of the reported cases Avas definite hereditary predisposi- 
tion noted. Of 136 cases where tlie sex was stated, IIS were in 
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males and 18 in females. This is not significant, as the great 
majority of all patients are males. So, too, with the age. Exactly 
two-thirds were between thirty and fifty years of age, but the 
majority of patients coming to hospitals and clinics are probably 
between these limits. 


Age. , Cases. Per cent. 

Under 20 ' 4 2.9 

21 to 30 32 23.2 

31 to 40 45 32.6 

41 to 50 47 34.0 

51 to GO 6 4.4 

Over G1 4 2.9 


138 

Of 86 cases in which the occupation was stated, 48, or 55 per 
cent, were shopkeepers, tradesmen, or otherwise engaged in busi- 
ness; 20, or 23 per cent., were farmers. There were 8 housewives, 
2 clerks; 1 tanner, 1 teacher, 1 coolie, 1 peddler, 1 soldier, and 3 
men of means without occupation. In 26 cases the complaints 
for which medical relief was sought were noted as follows: 10 
emaciation, 9 debility, 15 excessive thirst, 12 polyuria, 12 head- 
ache, 2 loss of weight, 4 pruritus, 3 peripheral nervous symptoms, 
1 furunculosis, and 1 chronic cough. Closer examination of 64 
cases showed a large percentage to be suffering from cataract and 
multiple abscesses. Dyspepsia, dysentery, and carbuncle were 
noted in three cases each, and pyemia, erysipelas, bronchopneu- 
monia, and cryptogenic splenomegaly were found in one each. 
It is to be regretted that fuller information could not be elicited 
under these headings. It appears that patients presenting them- 
selves with emaciation, polyuria, thirst, or headache, alone or in 
combination, especially if they have also multiple abscesses or 
cataract, and if no evident cause is found, should be examined for 
diabetes. 

In 188 cases the predominant article of diet was named. In 
130 rice was the staple and in 57 wheat, some of the latter adding 
millet, com, beans, and sweet potatoes. Thus for the great majority, 
rice formed the main article of diet. It is out of the scope of this 
paper to do more than present the data collected. Fuller discussion 
is postponed to a later date. 

Of 43 physicians who answered the question of relative prevalence, 
one considered diabetes more prevalent than in the west, 7 of 
equal frequency, and 35 considered it much less frequent. Among 
the reasons given for decreased frequency were the assumed fact 
that the Chinese as a race are hardier than western peoples, and 
that tliey resist nervous shocks better and have fewer of them. 
Little excitement and simple diet are adduced. One physician 
lays tlie decreased prevalence to the fact tliat the plain diet of 
rice and well-cooked vegetables with practically no sugars, is 
digested and absorbed so slowly as to prevent hyperglycemia. The 
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same correspondent continued tliat “the temperance Iiabit (of tlie 
Chinese) in food and drink does not disturb the carbohydrate 
metabolism.” It is at least an open question as to whetlier tlie 
Chinese as a race are as temperate in food and drink as this writer 
assumes. Fast eating without proper mastication, and periods of 
hunger terminated by most liberal and prodigious stufBng, together 
with a fairly constant consumption of alcohol, though rarely to 
the point of intoxication, are more characteristic of the race than 
is ordinarily supposed. It is more than possible tliat these factors 
may have a definite influence on the prevalence of arteriosclerosis 
and cardiac lesions, even in the first two decades of life. It is worth 
considering that the excessive lack of sugars in the average Chinese 
dietary, even in the presence of a maximum starch fraction, may 
well determine an increased tolerance for carbohydrates. 

It is pointed out in a number of reports that diabetes in tlie 
Chinese is more prevalent in the better classes. This is probably 
true, and is confirmed by the distribution of the small series here 
reported, when it is remembered that the great bulk of the patients 
seen are from the lower classes. Dr. Lambert, of Kiukiang, whose 
observation and experience lend weight to his word, says: “I 
believe it has not until recently been a disease from which tlie 
Chinese have suffered much, but of late years, with the increased 
desire for foreign medical treatment evinced by Chinese of all 
classes, diabetes mellitus has been found to occur to quite an 
appreciable extent among the better classes.” Lambert reported 
two cases of diabetes in the British Medical Journal, January 4, 
1908, which were observed in Formosa. He also noted three cases 
of glycosuria in a series of 200 insurance examinations and one 
case of diabetes in 24,000 out-patients in Nanking, all drawn from 
the lower classes of society. He says, with reason: “Perhaps the 
idea that diabetes was an unknown disease among the Chinese 
arose from the fact that until comparatively recently foreign 
medical treatment was better appreciated by the coolie class than 
by the wealthier and more conservative merchants and officials, 
and because examination of wealthy natives for insurance was not 
so common in China ten years ago as it is today.” 

Dr. J. L. Maxwell, who found but two cases in 12,000 in-patients 
under accurate observation, concludes tliat he has no idea of tlie 
reason for decreased prevalence unless it be the absence of tlie 
bustle of the West. Even that he doubts, as he finds hysteria 
fairlj" common and both functional and organic nervous diseases 
not rare. Our experience at Changsha entirely confirms this state- 
ment. Dr. Maxwell, together with many, suggests the possible 
influence of racial tendencies and cliaracteristics. It is useless 
at present to turn aside into this field, however attractive it appe.y, 
because it is as yet a field of speculation only. The peculiar racial 
psycliology of the Chinese, based on controlled experimental data, 
is yet to be written. 
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Dr. Peill, of Tsangchowj Chihli, proposes the interesting thesis 
tliat “the only reason that occurs to me (for a prevalence less than 
in England) is the opposite of an unknown, i. c., the opposite of 
that which makes it frequent among the Jews.” Dr. J. P. Slaxwell, 
who reports 11 cases from Yungchun, Fukien, considers diabetes 
more frequent than supposed. Dr. Park, from Soochow, Kiangsu, 
reports 8 cases in five years out of 3000 to 5000 persons seen annually. 
His practice is restricted to first-class patients. He says: “I used 
to think it infrequent, but the longer I stay in China the less am I 
inclined to make positive statements.” This perhaps illustrates 
the probability already noted, that the rarity of diabetes in earlier 
and in many present reports may be in part explained by the fact 
that the great majority of patients coming to western hospitals 
are of the lower classes, where this disease is less apt to occur in 
any race. 

Dr. Van Buskirk says that the disease is known to the Koreans, 
who call it the “ sweet urine disease.” He considers it rare, however. 
Another physician of thirty years’ practice in Seoul had seen no 
case. Dr. Lewis, of Chenchow, Hunan, makes a comment which 
must always be borne in mind in a consideration of the prevalence 
of diabetes in China. He believes that the etiological factors 
ordinarily designated might be found as striking in China as in 
any prevalent district. Nevertheless, he considers diabetes very 
infrequent in south Hunan. 

In regard to treatment, the prevailing opinion is that dietetic 
control with sufficient elimination of carbohydrates, brings the 
same results as in the West, but that dietetic control is usually 
impossible where rice forms the chief article of diet. Several favor- 
able reports were received on the good results from substituting 
native oatmeal for rice. One diabetic dietary consisted of bran, 
meat, and goat’s milk. One report described a case in a giant 
beggar, seven feet in height, who died in hospital. He was feeble- 
minded, and made his living by exliibiting his ability to eat five 
catties or seven pounds of bread at one sitting. 

In view of the opinions at hand, representing the observation 
and experience of a large body of competent observers, the following 
conclusions seem justified: 

1. In the predominant class of persons under medical observation 
in China, diabetes mellitus is less common than in the west. 

2. It will, however, be found increasingly prevalent in China, as 
observation is extended more widely to the better classes of society. 

3. The course of the disease and its response to treatment are 
parallel to similar conditions in the west. 

4. No evidence is at hand indicating etiological factors dift'erent 
from those in the w(Jst. Theories accounting for a decreased preva- 
lence may conceivably be refuted by widespread introduction of 
closer clinical examination. 
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A Treatise on the Principles and Practice of Medicine. 
By Arthur 11 . Edwards, A.M., M.D., Professor of the Prin- 
ciples and Practice of Medicine and Clinical Medicine and 
Dean of the Faculty in the Northwestern University jMedical 
School, CUcago; Attending Phj^sician to Michael Reese Hos- 
pital. Third edition. Pp. 1022; 80 engravings and 23 plates. 
Philadelpliia and New York: Lea & Febiger, 1916. 

The recent advances in medicine is an aphorism oft repeated; 
the phase is, however, a true one and is well exemplified in the 
present edition of Edward’s treatise. Since the presentation of 
the last edition of the work many advances have been made in 
medicine, and most of those relating to internal medicine have 
been incorporated by the author in his text. For example, he has 
found it necessary to write practically new sections on ictero- 
anemia, the ductless glands, roentgen-ray findings, erjdhemia, 
sepsis, sporotrichosis, blastomy, tricliinosis, hook-worm disease, 
pellagra, the cardiac arrhytlimias, the numerous tropical diseases, 
anaphylaxis and a host of other disorders. The improvements in 
therapeusis are represented by the addition of Flexner’s serum, 
tuberculin, the various forms of serum therapy, vaccines, salvarsan, 
as well as many less well-known drugs. In the present revision 
particularly praiseworthy are the amplifications in the chapters 
on tuberculosis and syphilis and the thorough discussion of such 
subjects as hypertension, constipation, drug addictions, and the 
neuralgias. 

In the handling of each subject the general rule is followed to 
deal with under separate headings, the definition of the etiology, 
the sjTuptoms, the diagnosis, the course and prognosis, and the 
treatment of the disease. This main plan is adhered to in all the 
disorders of more than minor importance while in the really impor- 
tant ones, or at least in the frequently seen diseases, there are 
separate headings devoted to the history, the pathology, the 
bacteriologj% the differentiation, and the complications of the 
disease under discussion. In this way the author considers all the 
important phases of a disease, and yet is able to so condense the 
work that it makes a volume of good readable size which contains 
all the essentials in every particular. 

The book can be highly praised, yet in several respects it would 
seem that certain criticisms might be made. The section on diseases 
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of the kidney seems to be one that is particularly deficient. The 
old pathological classification of renal disease is followed and no 
mention is made of the many functional tests that have been 
elaborated in the study of the nephropathies and upon which rational 
treatment depends. The discussion of the cardiac arrhythmias 
might well be enlarged, moreover, minor errors have crept into 
this section, as, for example, considering auricular flutter as synony- 
mous with auricular fibrillation. The section devoted to gastric 
neuroses, a subject which one might say is a universal complaint, 
is extremely brief, while to typhoid fever, a rapidly decreasing 
disease, more space is allotted than to any other disease excepting 
tuberculosis. 

These criticisms are more a question of opinion than a question 
of fact. With only an occasional error in facts here and there, the 
book is remarkably complete. It contains all the essentials; it is 
written in a lucid, clean-cut style, and it can be recommended as 
a most admirable text-book for the student or a reference book for 
the practitioner. J. H. M., Jr. 


Diseases of the Arteries, Including Angina Pectoris. By 
Sir Clifford Allbutt, K.C.B., Regius Professor of Physics 
in the University of Cambridge. In two volumes. Pp. 534 
and 559, London; Macmillan & Co., 1915. 

There are certain medical treatises which stand out, for one 
reason or another, books which will always be of value and will 
have to be consulted and referred to in any discussion of the subject 
with which they deal. This work takes a place among these, and 
is also to be welcomed as the viagnum opus of one who has long 
held a prominent place in medicine. It is not easy to write with a 
proper view of the wide problems of a subject when one is full of 
the knowledge of the details, and arterial disease has far-reaching 
effects. In this work there are both breadth of vision and attention 
to detail. 

The author has written a preface which should not be missed; 
it is delightful reading. There will be no one to disagree with him 
that the labor put into these volumes is honest labor. To his hope 
“that the winter fruitage of an old tree, if a little withered, may not 
be unsound,” we may say (altering the quotation slightly) that 
“age cannot wither, nor custom state, your infinite variety.” 
Professor Allbutt has dealt with many subjects and has never failed 
to throw light on any one which he has discussed. 

Diseases of the Arteries. The discussion of this occupies one 
volume and part of the other. As introductory to the subject 
proper there are chapters on the physics of the circulation and the 
viscosity of the blood. It is not difficult for the majority of us to 
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be beyond our depth before we know it when we venture in these 
waters. The chapter on the causes of arteriosclerosis extends to 
over 150 pages, and every possible factor is fully considered. The 
influence of mechanical and many toxic causes are discussed. 
Concerning the importance of alcohol in the etiology it is regarded 
as not a very important cause in itself, but a potent ally of any 
other poison. Of any influence of tobacco the conclusion is that we 
have little definite proof. The author insists on the distinction 
between arterial lesions with high pressure and without it, one which 
he has emphasized for many years. Special attention is paid to a 
form which the author terms senile or "decrescent arteriosclerosis.” 
This he considers may be a family form in which the arteries are 
especially susceptible to toxic influences. It is not necessarilj’^ 
associated with high pressure. 

Special interest belongs to the discussion of “ hyperpiesis, ” a 
term which the author introduced to describe the cases in which 
high blood-pressure exists without renal disease. There is much 
difference of opinion as to the existence of such a condition and many 
deny that it occurs. But the evidence seems to support Professor 
Allbutt’s contention, and we must agree\that there are causes other 
than renal for persistent hj^iertension. ^In certain of these cases 
the increased blood-pressure is the cause and not the result of 
arteriosclerosis. The author insists on the importance of this, 
particularly with reference to treatment. In his opinion, if recogn- 
ized early, the condition may be entirely recovered from, and in the 
majority of cases materially aided. Many disagree with this, but 
it is undoubtedly Avorthy of consideration, and those opposed 
to it should read this discussion of it with an open mind. Growing 
out of this view is the author’s Ijelief that cerebral hemorrhage is 
more often the result of high pressure than of disease of the arteries. 
Many would part company with him in this opinion. 

In the discussion of symptoms it is pointed out that arterio- 
sclerosis is to be regarded as a by-product of many diseases, and 
cannot be represented as a “specific symptomatic series.” We arc 
not able to say that its morbid anatomy is uniform. The chapter 
on arteriosclerosis and the kidneys discusses perhaps the most 
involved aspect of the subject. Chapters on the ra3mcardium in 
arteriosclerosis, diagnosis and prognosis, and treatment conclude 
this section. There is so much detailed notice of manj' j)oints that 
space forbids mention of them. 

Angina Pectoris. The discussion of this is ])reccded b,v a chapter 
on aortitis, and A'erv properh' so in view of the author’s views on 
angina, which he holds is the residt of disease of the aorta, e.sptyially 
of the part just above the aortic valves. In the discussion of 
aortitis the etiological imijortancc of certain of the acute infcctiotis 
diseases is propcrlj' emphasized. The frecjuenc.v of acute aortitis 
in rheumatic fever, for e.xample, is usually not recognized; it is 
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common in children wlio have aortic endocarditis. In septicemia 
it will often be found if looked for. Excluding the cases due to 
acute infection the author lays great stress on syphilis. It is not 
very clear.exactly what proportion of the cases he regards as luetic. 
The reviewer inclines to the belief that there are many cases in which 
syphilis does not play any part, in this regard chronic aortitis being 
decidedly different from aneurj^sm. 

The various theories of the cause of the pain in angina are 
discussed in detail. The author holds firmly to the opinion that the 
first portion of the aorta is concerned and that the cause is tension 
of the outer coat. He does not regard disease of the coronary 
arteries as the cause of the essential phenomena of angina. Pro- 
fessor Allbutt has often insisted on the proper use of words, and finds 
excellent examples of the importance of this in his discussion of 
angina. lie points out the many inaccurate statements as to the 
seat of pain which is described as being cardiac, precordial, or 
submammary when it is really substernal. The discussion of the 
character of the pain in angina is most illuminating. If we accept 
his views many of the difficulties connected with the disease dis- 
appears. Much interest attaches to the discussion of the simulations 
of angina; the term pseudo-angina is dismissed from consideration. 
These chapters are important in clearing away preconceived errone- 
ous notions. In the discussion of the theories of angina, there are 
some hard knocks to fanciful ideas. Professor Allbutt certainly 
has made out a strong case for the aortic origin of the symptoms. 

The chapter on the diagnosis of angina is a short one, as so much 
of the discussion of this aspect is gone over in considering the 
symptoms. The occurrence of pain from cardiac disorder is dis- 
cussed and the distinction from angina emphasized. The diagnosis 
seems a more simple matter to the author than it does to the majority 
of the profession. There is a group for the diagnosis of which 
time is often necessary, but it is wise to regard them as serious until 
proved otherwise. The view of prognosis is perhaps more cheerful 
than that of the majority of writers. 

It is not easy to review this book in proper proportion; a review 
could be written on each chapter. The literature has been exten- 
sively noted and clear accounts of cases given to illustrate special 
points. It is not necessary -to speak of the author’s style; it is 
too well known to require comment. There are few medical works 
which will give more pleasure in the reading than this, and the 
reviewer verj’- heartily advises it, both for pleasure and profit. 
You will not agree with all the views expressed, but you will read 
with interest in any case. To write a treatise on two of the most 
obscure subjects in medicine and make it full of interest is somewhat 
of a task. We believe that this work will take a high place in the 
literature of medicine, and Professor Allbutt has placed the profes- 
sion in his debt for this splendid clinical treatise. T. McC. 
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Infection and Ijuiunitv. A Text-book of Ijuiunology and 
vSerology. For Students and Practitioners. By Cuarles 
E. SiaroN, B.A., AI.D., Professor of Clinical Pathology and 
Experimental jN'Iedicine at the College of Phj'sicians and Sur- 
geons, Baltimore. Third edition. Pp. 351; 21 engravings and 
12 plates. Philadelphia and New York: Lea & Febiger, 1915. 

Originally intended as an introduction to the study of infection 
and immunit}'’ and as a ground-work for more intensive and advanced 
study, this book of Dr. Simon's has been so enlarged that this the 
third edition might well serve as a text-book for students in a eourse 
of immunology. Moreover, the book will be found sufficiently 
large and amply comprehensive to serve the purpose of those prac- 
titioners who are interested in the practical side of the subject in 
its application to clinical problems. Lastly, as it has been written 
primarily for the general practitioner, the work will prove of inesti- 
mable value to the medical man who wishes a thorough grounding 
in the theoretical side of the subject even if he lacks the facilities 
to prepare the various laboratory tests as outlined by the author. 

In the present edition the section on the Wassermann reaction 
has been greatly enlarged and so augmented that it will meet all 
requirements for the comprehension and performance of this 
important diagnostic aid. The Abderhalden test with complete 
technic have been incorporated in the text. The Scliick test is 
carefully discussed, as is the production of antianaphylaxis. These 
are but a few of the many additions made in the new volume, but 
they \snll indicate, to a certain extent at least, how thorough and 
complete has been the revision. 

Infection and Immunity can be most heartily recommended to 
the profession as a splendid reference and text-book on a subject 
which has only developed within a comparatively few years. 

J. H. M., Jr. 


Bone-graft Surgery. By Fred. H. Albee, A.B., M.D., F.A.C.S., 
Professor of Orthopedic Surgery at the New York Post-Graduate 
Medical School and the University of Vermont, etc. Pp. 417; 
332 illustrations. Philadelphia and London: W. B. Saunders 
. Company, 1915. 

Dr. Albee has been for some years an indefatigable enthusiast 
in advocacy of what he terras “bone-graft surgery,” and he has 
now succeeded in accumulating enough material to write a book 
about it. This is not meant to imply that the subject is not worthy 
of being recorded in book form, nor to incline anyone to under- 
estimate the value of transplantation of bone in general, but merely 
to suggest that a little more conciseness of statement and a little 
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less repetition of steps in technic would have rendered the volume 
more readable as well as none too small. As it stands now there is 
too much “ padding the book has not received the editing which 
is its due. 

The volume opens with chapters on fundamental principles and 
on the author’s electric-motor outfit. There follow chapters 
devoted to the use of bone transplants in spinal affections, in frac- 
tures, in fixation of the larger joints, and in various miscellaneous 
affections such as club-foot, inWtile paralysis, and after excision 
of the diaphyses of the long bones for osteomyelitis or tumors. 

Some people have objected to Dr. Albee claiming so much 
credit for his work. They point out that there were heroes before 
Agamemnon, only they didn’t blow so loud a trumpet. Now very 
likely this is true; but the fact remains that the man who popu- 
larizes, not to say exploits, a method of practice deserves very 
great credit for his exploitation, if for nothing else. This was 
the case of Gouley with the tunnelled catheter, of Freyer with 
suprapubic and of Young with perineal prostatectomy, and of 
Murphy with arthroplasty. It is true, of course, that many sur- 
geons before Albee transplanted bone, and that his electric-motor 
outfit is only a modification of the Hartley-Kenyon motor, and 
that these latter gentlemen did not themselves invent electricity; 
and it is true that Hibbs was as early if not an earlier advocate 
of bone transplantation for spinal caries, and that even Albee’s 
favorite "inlay method” was described in print in a leading article 
by Buchanan before (as much as one month before) Albee, in the 
closing paragraphs of a long paper, made rather incidental reference 
to the same method as used by himself. But if Buchanan can afford 
to ignore any claims for priority, why should anyone else object? 
Albee has established the method on a firm basis, and by his large 
experience in all varieties of bone transplantation has become a 
recognized authority. Wherefore, it is entirely fitting that he 
should publish a book on the subject. 

What may perhaps be regarded as a just objection is that he 
permits his enthusiasm for bone transplantation to warp his judg- 
ment respecting the value of other and simpler surgical procedures. 
Like many other writers in recent years he blames all the bad 
results (and there are a great many) following the use of metal 
plates on the metal plates instead of on their inefficient use or on 
the lack of judgment and knowledge in the surgeon who employed 
them. There can be no question in the mind of anyone with suffi- 
cient experience in such matters that virJal 'ploics arc perfccfly saf- 
i-fijaciory for the treatment of recent fractvrcs when properly applied. 
Another criticism which we believe is just, is that Dr. Albee often 
strains at a gnat and finds he has swallowed a camel. Opening tlic 
volume at random just now, an instance of this greets tlie eye 
(p. 335): "Astragalus used as transplant to arthrodese ankle” 
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is heralded as an epoch-making contribution to surgery; what was 
actually done was to produce ankylosis in the ankle and sub- 
astragalar joints by removing the astragalus and reimplanting it 
after properly denuding its articular surfaces and those of the 
neighboring bones. Now such an operation is currently done by 
orthopedic surgeons without disturbing the astragalus from its bed 
at all: the result is quite the same, and the procedure is much 
simpler. 

But allowing for such shortcomings, due to acquired mental 
astigmatism, and ignoring carping criticisms, the volume remains 
an admirable record of work well done — an example for others to 
emulate. . A. P. C. A. 


Gynecological Operations, Including NoN-oPEiiATn^E Treat- 
ment AND Minor Gynecology. By Henri Hartjiann, Sc.D., 
Professor of the Faculty of Medicine, Paris; Surgeon to the 
Laennec Hospital, Paris; Member of the Society of Obstetrics 
and Gynecology; hlember of the Society of Surgery; IMember 
of the International Society of Surgery; Former President of 
the French Congress of Gynecology; Honorary Fellow, Clinical 
Society of London; Honorary Fellow, Royal College of Surgeons, 

. Ireland. Translated by Dot7GI«is W. Sibbald, IM.B., Cri.B. 
(Edin.), formerly Physician to the British Hospital, Levallois- 
Perrot, Paris. 422 illustrations. Philadelphia: P. Blakiston’s 
Son & Co., 1913. 

There can be no doubt that a translated work often loses much 
of its value in the process of translation, since the literary style of 
the author is not easily expressed in a foreign tongue. In the work 
under consideration the translation has been done in a very mediocre 
manner, perhaps on account of the effort of tlie translator to stick 
too closely to the original text. The English construction is very 
poor indeed, errors in spelling are common, and there are many 
evidences of carelessness in proofreading. The illustrations do not 
approach the standard which we have become accustomed to 
expect in works of this character, most of them being made from 
wood-cuts. A redeeming feature of the book is the fact that the 
type is large and verj’' easily read. Although, as the title indicates, 
the book is intended to be a dissertation on the operative side of 
gynecolog}', with no attention given to symptomatology, consider- 
able space is devoted to non-operative therapy and minor gyne- 
cology, the subject of electrotherapy Iieing well handled by Zimmerii. 
Many of the procedures advocated by Hartmann as methods of 
ehoiee are seldom employed in this country today, such as dilatation 
of the uterus by means of laminaria tents and morcellcment in the 
treatment of uterine fibroids. Curettage is discussed at length. 
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the author favoring its use in septic abortions. The best articles 
in the book are those devoted to hysterectomy, each of the more 
prominent methods of performing this operation is considered in 
turn, followed by the various modifications of these methods, 
concluding with the indications, contra-indications, and complica- 
tions in each case. This part of the work, especially the chapter on 
vaginal hysterectomy, is well illustrated. The disorders of men- 
struation are mentioned in a very superficial way; chapters on the 
urinary organs, especially the treatment of the various urinary 
fistulse, are most satisfactory. The book contains much informa- 
tion, but needs considerable polish and revision. F. E. K. 


Diarrheal, Inflammatory, Obstructive and Parasitic 
Diseases of the Gastro-intestinal Tract. By Samuel 
Goodwin Gant, M.D., LL.D., Professor of Diseases of the 
Colon, Sigmoid Flexure, Rectum and Anus at the New York 
Post-Graduate Medical School and Hospital. Pp. 604; 181 
illustrations. Philadelphia and London: W. B. Saunders 
Company, 1915. 

As a corollary to his recently published work on constipation. 
Dr. Gant has brought out a book on the adverse condition, diar- 
rhea, which follows very much on the same lines the plan pursued 
in the original work. The book is an extremely careful compila- 
tion of all the various types of primary diarrhea, that is, the diar- 
rheas that occur as a result of intestinal diseases and of the mani- 
festations of diarrhea that occur in conditions which have no 
direct relationship to the intestines. As would be expected in a 
book of this type, the major part of the text is devoted to treat- 
ment which includes not only drug therapy, but also mechanical 
treatment, and treatment by operative procedure; to tliis last 
method of treatment incidentally some fifty pages are devoted. 
However, the other phases of diarrheal diseases are not neglected 
by any means, so that the work will prove a splendid reference 
book upon a protean subject. J. H. M., Jr. 


The Medical Clinics of Chicago. Vol. I, No. 4, January, 
1916. Pp. 221; 23 illustrations. Philadelphia and London; 
W. B. Saunders Company, 1916. 

The fourth number of the Chicago Medical Clinics opens with 
an excellent diseussion of epidemic cerebrospinal meningitis by Dr. 
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Tice. In the clinics devoted to this subject he dehails the technic 
of lumbar puncture and the examination of the cerebrospinal 
fluid in a most thorough and careful manner. The next two clinics 
by this author deal with Pick’s cirrhosis and with acute endo- 
carditis complicated by meningitis. 

Dr. Hamburger follows with an equally good exposition on 
primary carcinoma of the liver, the pathological side of which is 
discussed by Dr. Kuh. 

Dr. Weaver then gives a most pertinent talk on the Schick 
reaction. 

In Dr. Mix’s presentation of a case of upper lobe pneumonia he 
lays particular stress, as prognostic signs, upon accentuation of the 
pulmonic second sound, the relation between pulse-rate and blood- 
pressure, and the occurrence of arrh;\i;hmia. The first of these is 
undoubtedly of some prognostic value, the second is an extremely 
doubtful prognostic sign. Opinion varys considerably concerning 
the value of Gibson’s rule, but certainly most clinicians doubt its 
prognostic worth. As to the question of arrhytlnnia, the tjq^e or 
types of arrhythmia which lead to fatal result in pneumonia are not 
specified. Hundreds of children recover from pneumonia who have 
had well-marked sinus arrhytlunias during the course of the disease. 

Dr. Hamill’s neurological clinics, which are next in order, are 
carefully prepared and interestingly presented. 

Cases of malaria, hemorrhagic pleurisy and trichinosis are shown 
by Dr. Williamson in his clinic. 

Dr. Preble’s bedside clinic is spoiled for the reader by entirely 
too much questioning and subsequent answering by the 'Gnsitor.” 

Dr. Goodkind’s contributions are a case of pneumococcic cerebro- 
spinal meningitis and a case Avhich is called aplastic anemia but 
which lacks many of the characteristics of this tj^^e of anemia. 
The author evidently is not sure of his diagnosis in this case because 
he says in the text that he is justified in saying that the diagnosis is 
pernicious anemia of the idiopathic type. 

La grippe in infants, a clinic by Dr. Alt, which is well worth 
reading, concludes the present number of the Clinics. 

J. H. M., Jk. 


Manual of Embryology. By A. Melville Paterson, Professor 
of Anatomy in the University of Liverpool. Pp. 391 ; 304 figures. 
New York: Oxford University Press, American Branch, 1915. 

In this printed version of his lectures on cmbr^'ology the author 
has succeeded in reducing to a compact and easily understandai)Ic 
form tlic important facts of his subject. It will be u.seful to all who 
wish a definite answer to questions concerning the prenatal history 
of the organs and systems. The author’s style is terse and lucid, 
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and the book is illustrated with numerous diagrammatic figures, 
wliich help much to elucidate the text, hlany of these are 
adapted from previous works, but the author has also evolved a 
number of original ones. Everywhere the history of the organs 
leads up to the fully formed condition, and for that reason will 
appeal especially to those whose acquaintance is with gross rather 
than with microscopic anatomy. The keynote of the book is evi- 
dently clearness and simplicity. This, of course, has the (disadvan- 
tage of preventing discussion of controversial points, and makes 
some of the statements unduly hard and fast. However, for the 
beginner or for the man whose laboratory instruction in the sub- 
ject has only been elementary, this form of manual will be very 
welcome. W. H. E. A. 


Practical Cystoscopy and the Diagnosis of Surgical Diseases 
OF THE Kidneys and Urinary Bladder. By Paul M. Pilcher, 
M.D., Consulting Surgeon to the Eastern Long Island Hospital. 
Second edition, thoroughly revised and enlarged. Pp. 504; 299 
illustrations. Philadelphia and London; W. B. Saunders 
Company, 1915. 

A detailed review of this second edition of Pilcher’s book might 
well be compared to the introduction of old friends who had merely 
modified their garb to suit a more modern style. Four years have 
elapsed since the first edition was published, and during this time 
the book has become well and favorably known. The general 
arrangement of the first edition remains unchanged, one or two 
new chapters have been added, and others amplified or altered 
to embody the more recent developments. The chapter on pyelo- 
graphy is new, and is a concise statement of facts concerning its 
indications, value, technic, and dangers. At the conclusion of 
this chapter are pyelograms, furnished by Braasch, demonstrating 
the various types of renal lesions. The chapters on diseases of the 
prostate and functional diagnosis have been entirely rewritten; 
under the latter heading only the more generally used and accepted 
tests are described in full, the others being mentioned but passed 
by with a few words. We do not agree with the author’s general 
statement that the phthalein test “is interfered with by paren- 
chymatous nephritis, but does not seem to be influenced by chronic 
interstitial nephritis.” The latter portion of the book details the 
therapeutic uses of the cystoscope and the application of the high- 
frequency current in various diseases of the bladder and ureter. 

This book while intended primarily for the specialist must appeal 
to the man in general work as well, taking up as it does the clinical 
history and diagnosis of the various diseases of the urinary system. 

It can be recommended as a practical, up-to-date presentation of 
the entire subject. F. E. K. 
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Hakebuch der Tuberkulose. Edited by Prof. Dr. L. Brauer, 
Hamburg-Eppendorf, Allg. Krankenbaus, Dr. G. Schroder, 
Dirigierender Aerzt der neuen Heilaiistalt f. Lungenkranke zii 
Schomberg, 0. A. Neuenburg und Dr. F. Bltoienfeld, Aerzt 
f. Nasen, Hals- und Limgenkranklieiten in Wiesbaden. Vol. I 
(in two sections). Pp. 792; SS illustrations; IS plates. Leipzig; 
Johann Ambrosius Barth. 

The first volume of the five comprising this system is divided 
into two sections, the first dealing with the history, pathology, and 
epidemiology of the disease, and the second covering diagnosis. 

The articles are so comprehensive and cover the subject so 
thoroughly and in such detail that it is very difficidt to select 
any articles for special consideration. The pathological anatomy 
of tuberculosis is covered by Tendeloo in an article containing 
a wealth of information illustrated by carefully selected plates. 
This subject is so important for a thorough understanding of the 
disease that it deserves special mention, although it is unfortunate 
that this chapter is not brought into closer relation to the chapter 
dealing with the study of the clinical types (Meissen, second section), 
as it would have materially added to the value of each. 

Much’s article on the tubercle bacillus is largely devoted to a 
presentation of the writer’s views in regard to the significance 
of the granular rods and granules which he has described, a long list 
being given of the writers who have supported his views and a few 
whose investigations failed to confirm his findings. 

The various theories held in relation to infection, especially 
infection in childhood, have been very carefully reviewed in the 
article by Bomer. Much’s article on immunity, Gottstein’s on 
epidemiology, and Dammann’s on the prevention of tuberculosis 
in animals add considerable value to this volume as a work of 
reference. 

The second section will probably have a more general interest 
among clinicians, especially the article on diagnosis by Brecke 
which is exceptionally good. 

In view of the fact that tlie study of the temperature as an aid 
in diagnosis is usually ignored both by writers and clinicians, it is 
wortliy of note that the portion of the article dealing with this 
subject is very complete, containing a review of numerous studies 
and several observations by the writer. Tlie portion dealing with 
the history of the patient seems to be unnecessarily brief. 

The articles by Ritter, on the clinical significance of the tuber- 
culin reactions, and by Lorey, on the use of the roentgen-rays, 
are very thorough and exhaustive presentations of the respective 
subjects, although the claims made for tlie roentgen-rays, as is 
so frequently the case, seem rather e-xtravagant. 

Thoracoscopy and laparoscopy as described by Jacohaeiis, as a 
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means of diagnosis, will probably never be very widely adopted 
by clinicians in this country. 

This system, if the succeeding volumes maintain the standard 
set up by this volume, will be of value to the general clinician 
mainly as a work of reference, while those especially interested 
in the study of this disease will find it invaluable. It is especially 
unfortunate that in a work containing such a wealth of informa- 
tion of an accurate and scientific nature the material should be 
so inaccessible on account of the lack of systematic grouping and 
arrangement of the text, a failing so common to works of German 
origin. The references alone make the work valuable, although the 
references to English and American writers are conspicuous by 
their rarity. F. A. C. 


Pharmacology, Clinical and Experimental. A Groundwork 
OF Medical Treatment. By H. H. jMeyer and R. Gottlieb, 
Professors of Pharmacology at Vienna and Pleidelberg. Trans- 
lated by J. T. Halsey, Professor of Pharmacology, Therapeutics, 
and Clinical Medicine at Tulane University. Pp. 604; 64 illus- 
trations. Philadelphia and London: 3. B. Lippincott & Co. 

Considering pharmacology as the "reaction of living organ- 
isms to various chemical agents,” the authors have made an able 
presentation of scientific drug therapy, with frequent references 
to physiology and the seat and cause of the pathological conditions 
involved. As its name implies their book is more than a text-book 
of therapeutics in that it considers the pharmacological action of 
certain drugs not used in medicine (e. r/., curare, the first drug 
discussed). On the other hand it does not attempt to include 
remedies other than drugs, such as massage, electricity, baths and 
so forth. 

A fundamental division of all drugs is made into two classes: 
organotropic (drugs influencing organs and their functions) and 
etiotropic (those acting on the causative agents of disease). The 
table of contents is divided into eighteen chapters, the first fourteen 
being devoted to the pharmacology of the several organs; the 
last four to the pharmacology of heat regulation, of inflammation, 
etiotropic pharmacological agents, and factors influencing phar- 
macological reactions. Drugs are not considered individually, but 
under each organ that they affect pharmacologically. A compre- 
hensive list of original sources is given at the end of each chapter. 
All doses are given in the metric system only. 

Numerous additional facts and opinions are inserted in brackets 
by the translator. These so frequently disagree with the authors, 
and sometimes supply such serious omissions, that an original 

VOL. 151 , NO. 4 . — APRIL, 1910 . 20 



594 


REVIEWS 


worlv bytlie translator would be awaited with interest. For example, 
the important elVect of digitalis on the conductivity of the heart, 
so well demonstrated by Mackenzie, Cnshny, and Lewis, is brieflv 
dealt with between brackets on page 2()(). 

The subject matter appears on the whole to be accurately and 
adequately given. Many of the newer synthetic compounds are 
given, with cautious estimation as to their probable worth. Among 
the cathartics the phthaleins are emphasized, including the phenol- 
tetrachlorphthalein as advocated by Abel and Rowntree. One is 
surprised, however, to find no mention of agar-agar or paraffin oil 
among the laxatives. 

The book is well bound and well printed on good paper, and 
misprints are few. A dangerous slip occurs on page 38, where 
0.02 gm. of pantopon is said to correspond to 0.1 gm. of morphin 
instead of 0.01 gm. morphin. E. B. IC. 


Selected Addre.sses. By Ja^ie-s Tyson, M.D., LL.D., Professor 

of Medicine Emeritus, University of Pennsylvania. Pp. 300. 

Philadelphia; P. Blakiston’s Son & Co. 

The fifteen addresses collected in this volume were made by Dr. 
Tyson on various occasions beg\veen the years 1884 and 1910. 
There are also included three articles descriptive of European spas. 

The addresses cover a wide range of subjects: education, biog- 
raphy, travel, and medicine. Noteworthy are those on college 
education, which contain much that is descriptive of Dr. Tyson’s 
undergraduate life at Haverford College. 

The presidential address at the dedication of the new hall at the 
College of Physicians of Philadelphia is of particular interest by 
reason of the many references to the early medical history of this 
country. 

The work is carefully edited, and the addresses from first to last 
are written in the scholarly manner which has always characterized 
Dr. Tyson’s literary contributions. 

This volume should be of particular interest to his former pupils, 
of whom some six thousand have been graduated during his con- 
nection Avith the IMedical School of the University of Pennsylvania. 

R. G. T. 
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Indicanemia. — Haas (Milnchcn. vied. Wchnschr., August 3, 1915) 
calls attention to the diagnostic importance of an increase in indican 
in the serum. It was first recognized by Obermayer and Popper, wlio 
found that indican was practically never present in the serum except 
in uremia, in which condition it is always found in greater or less 
amounts. The author states that it is often present not only in uremia, 
but also in chronic nephritis of all types and it is not confined to those 
cases showing a nitrogen retention in the blood. It is a better sign of 
renal insufficiency than increased rest nitrogen. 


Concerning Septic Meningococcus Infection. — Bittorf {Deuisch. mcd. 
Wchnschr., 1915, No. 37) cites four instances of meningococcus infec- 
tion Avith all the characteristics of a general septicemia and with the 
recovery of the meningococcus from the blood in one case. He regards 
the disease as a general septic infection in which the meningitis con- 
stitutes only one feature of the general picture and is due to organisms 
brought by the blood stream rather than the usual view that it is 
secondary to direct invasion from the naso-pharynx. The following 
points are offered in support of his view that the meningitis is only a 
part of the picture of a general septicemia; («) The presence of a 
typical septic embolic eruption with the early round or oval dark-blue 
spots in the skin which later become definitely infiltrated and in some 
instances go on to pustule formation, {b) Numerous septic metastatic 
symptoms, oftenest multiple, swollen and painful joints, endocarditis 
and in one case hemorrhagic nephritis, (c) The ayipearance of an 
acute splenic tumor in three out of the four cases, (d) Septic tempi'ra- 
turc with chills and jaundice, (r) The recovery of the organism from 
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from the blood in one case. In all cases the meningococcus was recov- 
ered from the spinal fluid and the possibility of a myeloid infection to 
account for the general septic picture presented by these patients was 
excluded from the onset. The appearance of meningitis later in the 
course of _ the disease has only the same significance as the joint and 
skin manifestations. This is further supported by the finding of only 
a very few organisms and a moderate cellular increase in the early 
lumbar puncture, but with a marked increase in both elements is the 
fluid withdrawn later. These observations agree with those of Oster- 
mann (1906 and 1907) who considers the disease a hematogenous 
infection witli the portal of entry in the naso-pharjmx while the tonsils 
seemed the more likely source in these cases. The cultivation of the 
organism from the blood has also been previously reported by Westen- 
hoeffer, Salomon and Martini, and Rhode. All the cases reported 
recovered from the meningitis (one died suddenlj" during convalescence) 
with the use of frequent lumbar puncture, large doses of salic^^lic acid 
and urotropin when tlie meningitic symptoms started. Antimeningitis 
serum was not used in any case. 


The Use of Brain Extracts as an Antigen in the Wassermann Reaction. 
— ^Maritvama. (Jahrl). /. Psych, n. Neur., 1914) has taken up the 
question as to whether extracts of paretic brains would serve to give 
specific complement fixation in the Wassermann reaction. He made 
various types of extracts, such as plain alcohol, alcohol ether and ace- 
tone, and tested all of these antigens against a rather wide variety of 
cases, both luetic and otheredse. Though the series is but small, and 
in the author’s opinion warrants no positive conclusions, he has felt 
justified in arriving at the following facts: (1) Alcohol and alcohol 
ether extracts of brain substance are of no use as antigens in the Was- 
sermann reaction. (2) Acetone extracts, however, seem to give results 
of a very valuable and specific nature in the Wassermann reaction. 
The question remains open as to whether these antigens contain an 
unusual amount of cholesterin or not, but he is rather inclined to 
believe tliat they do. In only one case did he note a negative result 
with the acetone extract in a case where the blood serum gave a posi- 
tive reaction when tested with the usual type of antigens. A number 
of suggestive leads are opened up by this study which may be of service 
in tlirowing more light upon the nature and specificity of this much 
used reaction. 


Concerning the Function of the Spleen. — After reviewing the var- 
ious ancient theories and more recent knowledge of the function and 
importance of the spleen, Hirsciifeld (Dciifsch. mcd. Wchnschr., 191.5, 
Nos. 37 and 3S) feels that the same relation between the organs of 
blood building and blood destruction exists as between the various 
glands of internal secretion. The profound disturbance of erythro- 
pnicsis in the bone marrow following the lo.ss of function can scarcely 
be explained excc])t on the basis of an interacting internal .secretion. 
The present state of our knowledge concerning the function of the 
spleen, he summarizes as follows: (1) Tiic human .spleen is a blood 
building organ. In the normal per.son it is not eoncerned in the biiiul- 
ing of red cells but is a factor in the production of lymphocytes and 
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large mononuclears. Under certain pathological conditions, such as 
leukemias, anemias and infectious diseases, the spleen can take on the 
function of building all the blood elements. (2) Normally the red 
cells are destroyed in the spleen and the hemoglobin starts there the 
subsequent change into bilirubin in the liver. It thus plays a helpful 
part in conjunction with the liver in hemoglobin metalDolism. (3) It 
is one of the organs concerned in the iron metabolism which substance 
it can store and thus help maintain the hemoglobin content of the body 
at its normal element. (4) It acts as a lymph gland and is not only 
a burial ground for the red cells but for the white cells and any foreign 
substance circulating in the blood. The latter accounts for the well- 
known changes in the spleen seen in infectious diseases. It is also one 
of the places for the building of immune bodies against bacteria. (5) 
It is a regulator of the erythroplastic function of the bone marrow. 
Splenectomized animals and men show in the circulation red cells 
containing Howell-Jolly bodies, a symptom of disturbed erythroblastic 
regeneration. In occasional cases this disturbance leads to a true 
polycythemia. (6) None of the functions of the spleen are vital, as 
they are often very quickly taken over by other organs and the patient 
lives normally after extirpation of the spleen, without any disturbance 
in health. (7) For most individuals the spleen is unnecessary. Yet 
there are people in whom splenectomy leads to a definite and severe 
disturbance with polycythemia. 
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Clinical Results of 1000 Intravenous Injections of Galyl.— Spknci-: 
(Lancet, December 11, 1915, p. 1292) says that no systematic study 
has been undertaken of the effect of the injections on the Wassermann 
reaction or of certain other questions chiefly of academic interest. 
Galyl, or tetraoxydiphosphaminodiar.scnoben7.ene, is one of several 
syntlictie substitutes for salvarsan which have recently appeared on 
the market. .A comparison of the full doses advised for galyl and for 
salvarsan and neosalvarsan indicates that galyl as administered actually 
contains only about half as much arsenic as the others, a point of 
passing interest in view of the recent suggestion that the activity of 
these agents may be not wholly dependent on the arsenic moiety. 
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The preparation is supplied in five dift'erent strengths — viz., 0.4 gm., 
stated to be the full dose and to correspond to 0.9 neosalvarsan; three 
smaller, 0.25, 0.30, and 0.35 gm.; and a larger, 5 gm. It is left to be 
inferred that the large dose is to be used only very occasionally, or in 
other words that it is a specially powerful one. It is used in precisely 
the same way as neosalvarsan, either in concentrated solution in the 
10 c.c. piston sjTinge, or more dilute in the familiar burette appar- 
atus, preceded and followed by a little distilled water. A perusal of 
the histories will at once suggest that in clearing up sjuiiptoms the 
new preparation differs little if at all from its older rival. Second only 
in importance to effectiveness in clearing up symptoms is the question 
of toxicity. More than 150 deaths are credited to salvarsan, to say 
nothing of innumerable accidents and severe reactions. So far as Spence 
is aware no fatality has as yet been reported with galyl. Neither has 
there been reported any undoubted case of arsenical intoxication, but 
in this connection it is to be remembered that tlie remedy is new and 
its literature very meagre. An interesting complication met Avith 
riAuce Avas a reaction resembling serum sickness, large urticarial wheals 
which itched intensely, appearing a fcAV hours after administration 
and remaining tAvo or three days. SeA’^en cases exhibited a pseudo- 
Herxlieimer reaction, all the symptoms seeming to be temporarily 
aggravated, the throat more congested and painful, and rash and 
malaise accentuated. It is, liowcA'er, but fair to say that any one of 
the reactions and symptom just enumerated is at least as frequent 
Avith salvarsan and neosalvarsan, and none is typical of arsenical poison- 
ing, very probably being due, as the studies of Yakimoff and others 
indicate, to the release of various bacterial endotoxins. 


Intestinal Stasis. — Ochsner (Sing., Gynrc. and Ohst., 1916, .xxii, 44) 
says that during the year ending December 31, 1914, operation to 
correct intestinal stasis Avas performed on 36 cases, Avith 32 recoveries 
and four deaths. These cases represent less than 10 per cent, of all the 
cases examined during this period, and treated for intestinal stasis, and 
still the number operated upon contains some cases Avhich should not 
haAm been treated surgically, as has been shoAvn by their subsequent 
condition. This is true especially of a few neurotics aa'Iio undoubtedly 
suffered as a result of intestinal stasis Avith marked auto-intoxication 
due to absorption of products of decomposition. All of these neurotic 
cases shoAved marked improA'cment after operation. In a certain pro- 
portion, howcA'er, this seemed to last only until some unusual or une.x- 
pected circumstance upset the regularity of the digestiA'c process, when 
they seemed to glory in the consciousness that they Avere again enjoy- 
ing a type of ill health AA'hich they could attribute to the abnormal 
condition of the intestinal tract, in some of these cases a second or 


third operation Avas performed, but only rarely Avith the result of obtain- 
ing permanent relief. There can be no doubt but that the surgicjd 
relief of demonstrable mechanical obstruction causing stasis will in 
many instances give complete or almost complete relief, the re.sult 
depending iipon the degree to AA’hich the stasis is due to a removable 
mechanical obstruction. In a A’ery large proportion of the cases, 
hoAvcA’cr, the cause is not single and for this reason one should look for 
only partial relief following surgical treatment. Only a very small 
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percentage of patients suffering from intestinal stasis will need to be 
considered from the surgical standpoint. This applies to those in whom 
there is a possibility of overcoming intestinal stasis by removing the 
cause of the obstruction existing in the form of tumors pressing upon 
the intestine^ the correction of uterine displacement compressing the 
rectum, obstruction due to bands of adhesions, or marked kinking of 
intestines, of strictures due to cicatricial contraction following ulcer 
of the intestine, of annular carcinoma of the intestines and occasionally 
of large papillomata, fibromata, or lipomata projecting into the intes- 
tine. If for any reason the obstruction cannot be relieved in this way 
then short circuiting must be resorted to, and if the colon is dilated 
with its muscular walls so seriously impaired that the power of con- 
traction has been permanently destroyed, then at least the cecum and 
ascending colon should be removed; and in severe cases it may become 
necessary to remove the entire colon down to the sigmoid flexure. 


The Abdominal Skin-flap in Radical Amputation of the Breast. — 
Elsberg (Ann. Surg., 1915, Ixii, 678) says that the abdominal skin- 
flap is necessary only in those cases in Avhich the defect left after radical 
amputation of the breast cannot be closed by any of the methods 
ordinarily in use; it is useful after extensive removal of the skin and 
makes skin grafting unnecessary. The skin of the abdominal wall is 
generally very lax and receives abundant blood supply from branches 
of the arteries which run through the wall of the abdomen from behind 
forward. If the base of the skin-flap is not too small the tissues will 
be well supplied with blood, and there is no danger of sloughing or of 
marginal skin necrosis. After the flap has been raised from the fascia 
and slid upward into a new position, there is no difficulty in closing the 
defect in the abdominal wall with interrupted sutures. It is surprising 
how much skin can be used for the flap and sufficient remain to close 
up the defect in the abdominal parieties without much tension. The 
size and shape of the abdominal skin-flap will depend upon the size 
and shape of the raw surface on the chest wall. 


Operation for Relapsed Club-foot. — Cook (Amcr. Jour. Orthop. 
Surg., 1916, xiv, 9) presents the following description of the operation 
which, in his personal experience, has proved the most useful for 
relapsed club-foot in cases that have resisted the ordinary methods of 
treatment. There is no age limit, no preliminary treatment and no 
after-treatment beyond the time required for the healing of the wound. 
(1) If necessary subcutaneously divide the fascia on the inner side of 
the foot and also the heel cord; then bring the foot into as good position 
as possible, using nothing but the hands and being careful not to 
bruise the tissues. (2) Make an incision through the skin and super- 
ficial fascia just in front of the external malleolus on the outer side of 
the foot. The skin incision should be perpendicular from the bottom 
of the foot to just above the bend of the ankle. (3) With an osteotome 
remove a large wedge of bone; make the first incision far back, just 
in front of the fibula. Pay no attention to the periosteum or peronei 
tendons. Cut the bones completely across and remove everything. 
Be svire to make the wedge large enough. The foot can now be brought 
without force into excellent position, and by giving the anterior part 
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of the foot a quarter turn, its outer border can be ele\'atcd. It is 
vitally essential to the success of the operation that the outer border 
of the foot be elevated. In order to do this the tarsus is cut completely 
across to enable the operator to gi^•e the anterior foot the quarter 
turn which elevates the outer border. Cook uses a light retention 
splint in preference (to a plaster cast. Young children often walk at 
the end of two weeks. He has been doing the operation for the past 
ttt'enty years, and during the last tliree and a half years e-vactlj- as 
described above, operating on 30 patients in all, in some cases on both 
feet. Three of the feet have relapsed and a secondary operation was 
necessary, probably, because a sufficiently large wedge of bone was not 
removed in the first place. All of the patients are cured and all have 
practically perfect functional use of their feet. 


Technic of Thyroidectomy, — Qdervain {Deuisch. Ztsclir.f. Chir., 1910, 
cxxxiv, 475) says that he has worked up a technic for goitre opera- 
tions which he has employed for five years, and the chief points of 
which are as follows; He ligates the arteries, especially the inferior 
thyroid, when it does the most good, before the gland is luxated. The 
ligation of the usually well developed inferior thyroid should be extra- 
fascial, outside of the gland fascia derived from the cervical fascia, 
because one can avoid most sureh' here the structures inside of the gland 
fascia, the recurrent laryngeal nerve and the parathyroids, as well as 
the capsule veins. The best approach is afforded by the sternohyoid 
space, i. e., the space in which the small thjToid gland muscles are 
found, and best to tlie outer side of these muscles but inside of tlie strong 
fascia covering tliem. Whether tlie goitre tissue is to be remoi’cd by 
eneucleation or resection will depend upon the form of the goitre and 
has no special importance. The isthmus is to be divided and partly or 
wholly removed, only when it is itself diseased. In all otlier cases its 
division is superfluous and a disadvantage, because the collateral vessels 
at its upper and loiver borders are damaged. These to some extent 
provide nourishment to the stump after the ligation of both arteries 
of one side. Ylienever possible, as much of tlie gland is to be left on 
each side as corresponds to tlie normal gland lobe. The posterior 
surface of the lobe and, tlierefore, the region of the recuirent laryngeal 
nerve and parathjToids, will remain untouched and neither of them will 
be exposed. The parenchymatous hemorrhage will be controlled by 
a fine catgut suture which unites the two edges of the defect remaining 
in the gland. 

Studies on the Localization of Cerebellar Tumors, — Grev (Aim. 
Snrg., 191G, l.xiii, 129) reports a study from the surgical clinic of 
the Peter Bent Brigham Hospital, Harvard Medical School, with par- 
ticular reference to the position of tlie head and suboccipital discomforts. 
Of 58 certified cases of cerebellar and extracercbellar tumor an unusual 
attitude of the head — tilted so that the ear approximated one shoulder, 
or both — was found in 23. In the majority of these the change in posi- 
tion was slight. Of 43 certified cases of tumor lying anterior to the 
cerebellum only 3 showed any tilt or rotation of the head. Ihc unusual 
attitude in these 3 cases was scarcely noticeable. About 40 per cent., 
then, of the cases with cerebellar tumor showed some change in the 
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position of the liead while only 7 per cent, of the cases with tumors 
anterior to the cerebellum showed any unusual attitude. These findings 
indicate that a tilt or rotation of the head in a patient with symptoms 
pointing toward an intracranial tumor is suggestive of a subtentorial 
newgrowth. Such an attitude, however, has no additional significance 
in localizing the lesion in one or other side of the posterior cranial fossa. 
Backward retraction of the head was a feature in 8 of the 60 cases of 
cerebellar and extracerebellar tumor. Typical opisthotonos attacks 
appeared in 2 of these. A similar position was noted in none of the 
cases with tumors lying anterior to the cerebellum. Backward retrac- 
tion of the head, then, is characteristic of newgrowths situated below 
the tentorium. "While atrophy or osteoporosis of the subjacent bone 
may occasion occipital tenderness in certain cases, comparisons of the 
clinical and operative findings in this series of cases have shown no 
consistent relations to exist between the two. Of 59 certified cases 
of cerebellar and extracerebellar tumor some form of suboccipital dis- 
comfort was present in 44, about 75 per cent. Tenderness in the 
occiput was found in 21, 36 per cent. Suboccipital headache or pain 
was complained of in 33, 56 per cent. There was more or less soreness 
or stiffness of the neck muscles in 18, nearly 31 per cent. Accordingly, 
headache or pain is the most frequent of the suboccipital discomforts. 
Of 43 certified cases with tumors lying anterior to the cerebellum some 
degree of suboccipital discomfort was found in 14, approximately 33 
per cent. Suboccipital tenderness was present in 8, nearly 19 per cent. 
Suboccipital headache or pain appeared in 10, about 23 per cent. Sore- 
ness or stiffness of the neck muscles was complained of in 6, 14 per cent. 
As a rule the occipital discomforts were much less intense in the cases 
with tumors situated anterior to the cerebellum than in those with 
subtentorial newgrowths. Taking the series as a whole, no consistent 
relation has been found between the part of the posterior cranial fossa 
occupied by the tumor and the site of the discomfort. When unilateral 
suboccipital discomfort is present, however, it is slightly suggestive of 
the site of the newgrowth. These findings indicate that suboccipital 
discomforts are present more than twice as often in patients with sub- 
tentorial newgrowths as in those with tumors situated elsewhere in the 
brain; and, though they afford only slight assistance in localizing the 
lesion in one or the other side of the posterior cranial fossa, they never- 
theless rank with asynergy (limb ataxia, staggering gait, etc.) as the 
most important indications of a subtentorial localization of intracranial 
newgrowths. 


Fractures of the Spine Without Paraplegia. — Hartwei.u {Am. Jour. 
Ortho]). Surg., 1916, xiv, 82) says that during a six months’ service in the 
male surgical division of the out-patient department of the Massa- 
chusetts General Hospital — from February 1, 1915, to August 1, 1915 — 
ten patients sought relief for pain in the back who were found to have 
a fracture of the spine. And during this same period one jjatient with 
spinal fracture was treated in the orthopedic di\’ision. These patients 
were all ambulatory, and attempts to elicit a history of symptoms that 
might indicate cord compression were vain. Not one had at any time 
had any motor or sensory paralysis or sphincteric disturbance. In a 
review of 133 cases of spinal fracture treated at the IMassuchusetts 
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General Hospital between January' 1, 1900 and December 31, 1914, 
106 patients were found to have applied for treatment Avithin fort.v- 
eigbt hours of tlie receipt of the injury. Fifteen per cent, of patients 
Asdth fracture in the cervical region, 32.4 per cent, of patients with 
fracture in the dorsal region, and 4S.3 per cent, of patients AA’ith fracture 
in the lumbar spine, presented no signs of damage to the spinal cord. 
A study of the subject is summarized as follows; Fractures of the 
vertebral bodies and lumbar transverse processes are not infrequent 
injuries but are generally overlooked. These fractures cause steady 
pain in the back but need not be accompanied by any neurological 
symptoms. Localized tenderness over the spinous processes should 
always suggest the possibility of fracture of the spine, and if in addi- 
tion to localized tenderness there is a disalignment of the spinous 
processes, the diagnosis is almost certain. The kj-phos caused by com- 
pression fractures may readily be mistaken for the deformity of a bad 
posture. Treatment should consist of prolonged fixation of the spine 
in extension by plaster jackets or permanent splinting of the spine by a 
bone grafting operation. 


The Physiological Treatment of Bullet and Gunshot Wounds of the 
Peripheral Nerve Trunks. — ^L yle (Stirg., Gyncc. and Obst., 1916, xxii, 
127) studied cases Avhile in charge of an American Hospital in France. 
In tlie first 225 cases there were thirty-three nerve lesions. Of these, 
twenty-nine were injuries to the peripheral nerves. The musculo- 
spiral Avas inAnlved S times,- the median 4, the ulnar 6, the external 
popliteal 2, the circumflex 1, the musculocutaneous of the leg 1, the 
sciatic 1, the brachial plexus Avith sensory disturbances in the ulnar 
1 time. Other lesions complicated the nerve injuries in some cases. 
He says that damage to an important peripheral nersn is an injury 
of extreme graA'ity. Primary nerA'e suture is rarely indicated in war 
time. Unrelieved, overstretched, muscular tissue leads to fatty degen- 
eration and consequent loss of contractility. A paralytic deformity 
Avith shortened muscle and limited joint movement, in the majority 
of cases, is the result of ignorance or neglect. It is imperati\'e, Avhether 
the nerve is diA'ided or not, that the paralyzed muscles be relaxed and 
protected from strain by a suitable apparatus. Under no circumstances 
must this be deferred to the so-called after-treatment. The postural 
prophylaxis begins Avith the reception of the Avound and continues after 
the operation until voluntary motion is restored. A strict adherence 
to this vital orthopedic principle aids in the diagnosis, hastens rccoA'ery, 
prevents many distressing deformities, and AAnll materially diminish the 
number of useless limbs. This essential principle has not receiA-ed the 
attention from the general profession that it deserves. 


The Operative Treatment of Varicose Veins and Ulcers Based upon 
a Classification of These Lesions. — Homans {Snrg., Gyncc. and Ohsl., 
1916, xxii, 143) says that A'aricosit.v of the veins of the legs is confined 
for anatoTuic and physiologic reasons to the superficial and perforating 
A-essels. Trendelenburg’s tests distinguish betAveen pure surface A;arix 
and surface varix complicated by A-nricosity of the perforating veins, a 
distinction for purposes of treatment. Surface varix is curable by 
relatively simple surgical procedures, preferably excision of the great 
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saphenous vein from groin to mid-calf. Surface varix complicated by 
varicosity of the perforating veins requires for its cure not only eradica- 
tion of the great saphenous vein but a thorough exploration of the lower 
leg in order to ligate varicose perforating veins. Varix following 
phlebitis is not uncommon, presents a characteristic appearance, is 
prone to be complicated by varicosity of the perforating veins, and is 
usually accompanied by obstinate ulceration soon after its establish- 
ment. It is a very general rule if not a law, that the more prominent 
and tortuous the surface veins the simpler the cure; the less noticeable 
the surface veins the more malignant and resistant their attendant 
ulcers, and the more radical the operative proeedure required for 
eure. Varicose ulcers, if of long standing and especially if they are 
surrounded by an area of thick scar tissue, are best treated by free 
excision and immediate skin graft in connection with the radical 
removal of the veins to which they are tributary. 
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The Therapeutic Action of lodin. — Jobling and Peterson {Arch. Int. 
Med., 1915, XV, 286) give experimental and clinical evidence that indi- 
cates that the action of iodin in causing absorption of necrotic material 
is due to the lowering of the antitryptic action of the blood. They 
believe that the antitrypsin of the blood and tissues is the most impor- 
tant factor in preventing the resolution of necrotic tissues such as are 
found in infarcts and in the caseous areas in syphilis and tuberculosis. 
They demonstrated that tlie antitryptic action of the blood and of 
tuberculous caseous matter is due to the presence of unsaturated 
fatty acids. They then studied the antitryptic strength of the serum 
of patients to whom iodids were being given. TJiey found that wlien 
iodids were administered a very considerable reduction in the anti- 
tryptic activity of the blood occurred. This decrease in antitrypsin 
permits the ferments normally present in the necrotic areas to become 
active and thus hasten autolysis. The authors believe that iodin 
combines with the unsaturated fatty acids, thus causing a neutralization 
of the activity of these substances as ferment-inhibiting agents. Job- 
ling and Peterson state that there is a general impression among clinic- 
ians that iodids are harmful in tubcrcidosis, as they promote the spread 
of the infection by causing a softening of the tubercles and also interfere 
with connective tissue formation. They e.xplain the well known 
clinical observation that iodids cause tubercle bacilli to appear in the 
sputum of patients though they were previously absent, by the fact 
that softened caseous matter ruptures into the bronchi. The softening 
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of the caseous tuberculous tissue is due to the autolysis induced by tlie 
iodin. Pulmonary hemorrhages may be explained in the same Vay. 
Clinical experience has shown tliat iodin is almost a specific in bringing 
about the amelioration of symptoms and the disappearance of lesions 
in sypliilis, and yet little is known concerning the means by which these 
results are obtained. As ex-perimental work and clinical observations 
have demonstrated that the iodids do not destroy the mfecting organ- 
ism we must assume, according to tlie autliors, tliat the results obtained 
are due to the power tlie iodids possess of causing resolutions of the 
lesions. Their view is that iodin neutralizes tlie action of the agents 
whicli prevent solution and absorption of necrotic tissue, and at the 
same time lays bare to the action of the real germicidal agent the 
infecting organism which previously had been protected by necrotic 
tissue. With the exposure of tlie infecting organism such agents as 
mercury and salvarsan would be much more effective. 


Mouth Infection as a Source of Systemic Disease. — Rosenow 
{Jour. Amer. Med. Assn., 1914, Ixiii, 2026) says that abscesses or bony 
changes found about the roots of teeth in various systemic diseases, 
especially in cases of chronic arthritis, may or may not be primary, 
but if found the condition should be corrected because vaccine or otlier 
treatment largely fails so long as an active focus of infection exists. 
In tlie light of our present loiowledge the argument that infections 
in the mouth are very common in individuals in apparent health, 
does not minimize their importance. Regarding autogenous vaccines, 
he says tliat our ideas need to be somewhat revised in view of the fact 
that tiie vaccines administered are usually prepared from streptococci 
in the focus whicli may or may not be the causative organism. The 
instances in which good results are obtained are probably those in which 
the focus harbored tlie causative organism. The poor results in some 
cases of arthritis following the use of autogenous vaccines prepared 
from the tonsils or other presumable focus, may be due to the fact 
that the organisms present in tlie focus at the time, were not the same 
as those actually infecting the tissues. In this case tlie vaccine would 
fail to contain the proper antigen and be ineffectual for therapeutic 
purposes. Rosenow says that lie was able to isolate Streptococcus 
rheumaticus from the stools of two cases of typical rheumatism; in 
one from an infected ingrowing toe-nail, and in another case from the 
wound in the thumb following a crushing injury. He cites tliese as 
unusual foci of infection and in a given case the determination of a 
single focus of infection may not be enough to prove the causative 
factor of the systemic disease. 

The Use of Strychnin and Caffeine as Cardiac Vaso Stimulants in the 
Acute Infectious Diseases, — ^Newbuhgh {.4rcli. Ini. Med., lOlfi, xv,d58) 
says tliat for decades many physicians have relied on strychnin in the 
treatment of certain grave cardiac symptoms occurring in pneumonia, 
typhoid fever, and otlier acute infectious fliscases. AVitliin the last 
twcnty-fii'c years some physicians have iircferrcd to use caffeine and 
other drugs when confronted with these symptoms. His coniinunica- 
tion discusses briefly the ciucstion wliethcr failure of either flu; heart or 
va.so-niotor apparatus is the chief cause of fleath in the infectious 
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diseases. He quotes various observations regarding tlie efi’ect of acute 
infectious diseases upon the myocardium and the vasomotor apparatus. 
He sums up the results of these observations by stating: (1) that since 
there is no evidence that the vaso-motor apparatus is injured in tlie 
acute infectious diseases it is hot logical to direct treatmemt chiefly 
toward this apparatus and (2) tliat the hypothesis tliat the lieart 
may be fatally injured in the acute infections, although far from proved, 
is still tenable in the present state of our knowledge, and that it is con- 
sequently logical to attempt to assist it when it seems to be failing. 
Newburgh investigated strychnin and caffein with regard to their 
value as cardiovascular stimulants. He concludes that strychnin 
sulphate, in medicinal doses, does not increase the output from the 
heart, slow the pulse, or materially raise the blood-pressure, therefore 
there is no logical basis for its use as a cardiovascular stimulant. 
Caffein-sodio-salicylate, in tire doses employed, does not raise the blood- 
pressure or slow the pulse. Newburgh points out that his observations 
do not permit him to state directly whether strychnin and caffein 
increase the efficiency of the circulation. The fact that tlie pulse 
is not slowed by any given drug does not necessarily mean tliat the 
drug may not be improving the circulation in other ways. It is equally 
true tliat rises of blood-pressure do not necessarily signify better circula- 
tion and tliat an increased flow of blood may occur in the absence of 
any marked change in blood-pressure. 


Report of Thirty-four Cases of Artificial Pneumothorax, — Mall {Jonr. 
Am. Med. Assn., 1915, Ixiv, 897) says that the most favorable cases 
for lung compression are those in which cavity formation has not 
occurred but which, under usual methods of treatment, are progressing 
toward softening. In some advanced cases with large cavities, much 
relief of distressing symptoms may be obtained by compressing the 
more advanced lung. Removal of fluid with temporary compression 
by nitrogen gas or air is the most rapid and effective method of treating 
large pleuritic effusions. Hemorrhage is usually promptly and per- 
manently relieved by artificial pneumotliorax. Compression of one 
lung does not induce increased activity of the disease on the opposite 
side. 


The Treatment of Typhoid with Non-sensitized Vaccine. — Csehnel 
and Marton {Wien. klin. Wchnschr., 1915, xxviii, 229) report encour- 
aging residts in treating typhoid fever by intravenous injections of 
a non-sensitized polyvalent vaccine. The details of the preparation 
of the vaccine are given in tlie article. The vaccine was so prepared 
that each cubic centimeter contained 15,000,000 bacilli and intravenous 
injections of from 1 to 2 c.c. of the vaccine were given. The intra- 
venous injections were followed in one to one and a half hours by a 
chill with a decided rise of temperature which soon fell by crisis, the 
fall being accompanied by profuse perspiration. They believe that this 
form of treatment is contra-indicated in patients with severe abdominal 
complications, such as hemorrhage, perforation, cholecystitis, etc., also 
in patients with irregular heart action and in the markedly delirious 
and toxic group. 
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The Preparation of Diabetic Patients for Operation— Addis (Joi/r. 
Avi. Med. Assn., 1915, Ixiv, 1130) says tliat tlie iiiethofl of preparing 
dialietic patients for operation by giving them a sugar and starch- 
free diet is not only useless but flangerous, because, wlhle it may reduce 
the hyperglycemia and the amount of sugar in the urine, it greatly 
increases the chances of diabetic coma. When operation is not im- 
mediately necessary, and especially in those cases in v’hich the decision 
as to whether or not an operation shall be performed rests largely on 
the question as to how much danger would be run by the patient after 
the operation because of his diabetic condition, it would be a great 
advantage to have some objective data to supplement the facts relative 
to this point, Avhich can be gained by clinical observation. The quantity 
of sugar in the urine is no aid in this respect for the special danger to 
life is the failure, not of the sugar, but of the fatty acid metabolism. 
The coma in which diabetic patients die after operation is, often at least, 
accompanied by the excretion in the urine of large amounts of unoxi- 
dized fatty acids, and there is good reason for believing that the con- 
dition is due to poisoning by these acids. The estimation of the degree 
of impairment of the power of the bod^- to oxidize fattj^ acids is therefore 
of prime importance in deciding whether or not operation is advisable 
in any particular case; but the amount of acetone bodies (fatty acids) 
excreted does not give a reliable indication of tlie degree of danger, 
because, although that amount may be small, the reserve power of the 
body to deal with these substances may be very slight, so that there 
may be a sudden failure under the special strain induced by operation, 
with the result that diabetic coma ensues. What is needed is a func- 
tional test of the fatty acid oxidizing power. Addis outlines a method 
which gives a clinical approximation of the total quantity of acetone 
bodies excreted under abrupt lowering of the carbohydrate content of 
the diet compared with a period immediately preceding it of moderate 
carbohydrate intake. The important point to determine is the rate of 
increase in the excretion of acetone bodies and not the absolute degree 
of acidosis. However, the absolute amounts as well as the relative 
increase must be borne in mind. A large relative increase in a patient 
who was excreting very little acetone bodies under moderate carbo- 
hydrate intake will not hai'e the same significance as a similar increase 
when the previous elimination was high. The fear, e.xcitement and 
under-nourishment of the patient which frequently accompany opera- 
tion, brings about a call for the utilization of the food stored in the 
body. This food consists of glycogen and fat but the most readily 
available is glycogen, and there will be no very extensive breaking 
down of fat into fatty acids until the glycogen stores of the body are 
largely depleted. Even in cases in which the utilization of sugar is 
very defective, glycogen will diminish the amount of fat required in 
sucii emergencies. One aim of treatment should therefore be to bring 
about a storage of glycogen in the body before operation. The best 
means yet devised to this end is the oatmeal treatment introduced l)y 
von Noorden. The inability of the kidneys to c.xcretc large amounts 
of fatty acids is a factor in the production of diabetic coma. To 
facilitate the e.xcrction of the acetone bodies alkalies should be given, 
preferably soda bicarbonate. It is best to give the alkali in doses 
of from 5 to 10 grams in plenty of water before each two- or three- 
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hour feeding with oatmeal and if necessary one or two doses at night. 
The quantity of alkali required to make the urine alkaline is an 
iiidieation of the amount of acetone bodies stored in the body, 
and this point should be considered in prognosis. Neither success in 
inducing a storage of glycogen in the body before operation, nor in 
keeping the urine alkaline is an absolute barrier against diabetic coma. 
They are only palliative measures. Shock is a large factor in the 
production of coma and Addis suggests that this factor may be obviated 
by the application of the principles of anoci association. 


Technic of Proper Typhoid Vaccination. — Kirschbaum (TFihi. Idin. 
Wchnschr., 1915, xxviii, 208) says that the objections to proph^dactic 
vaccination at the present are the resulting symptoms of total pain, 
headache, fever and general malaise which last from twelve to thirty- 
six hours. In some cases these symptoms are so severe that the patient 
does not present himself for the subsequent injections. This objection 
holds good particularly in war camps as the soldiers are rendered unfit 
for duty for a period of several days. The author states that these 
reactions can be avoided by injecting a smaller initial dose and allowing 
an interval of two weeks between the first and second injections. The 
vaccine employed by Kirschbaum was ])repared from several strains 
of typhoid bacilli and contained about 600,000,000 bacilli per cubic 
centimeter. The initial dose of the vaccine is 0.2 c.c., after a two weeks’ 
interval a second dose of 0.8 to 1.0 c.c. is given and after another 
week the third dose of 1.0 to 1.5 c.e. is given. No reactions followed 
and Kirschbaum found the agglutinating power of the blood to be the 
same as with the methods formerly employed. 


Vaccine Therapy of Typhoid Fever. — Feistmantil (IIVcb. Idin. 
Wchnschr., 1915, xxviii, 2.30) reports a series of 52 cases of typhoid 
treated by vaccine prepared from a weak strain of typhoid bacilli, 
according to the method of Besredka. He found that this vaccine 
retained its full activity for a period of a few weeks only. When given 
early in typhoid fever it seemed to reduce the duration of the disease 
markedly, and also a rise of temperature occurring during convales- 
cence could be reduced by the administration of the proper dose of the 
vaccine. He found no evidence of this vaccine aborting typhoid as is 
alleged for the serum of Ischikawa. In 10 of the 52 cases various 
complications developed. Only one patient died, but sixteen patients 
are still under treatment. 


Vaccine Treatment of Typhoid. — Eggerth {IVicn. Idin. Wchnschr., 
1915, xxviii, 209) reports a series of 48 cases of typlioid fever in whicli 
typ])oid vaccine prepared according to the method of Besredka was 
injected into the brachial vein. It was given in doses of 0.5 to 1 c.c. 
Of 48 patients, 38 were cured, 8 showed no effect and 2 died. The 
injections were followed by an almost immediate rise in the temperature, 
from one to one and a half degrees, wliich lasted from six tc) ten hours. 
.\t the end of this time the temperature fell by crisis, aeeompanied in 
many cases by profuse perspiration. Symptoms of collapse weie never 
noted, and there was a decided improvement in the cerebral symjjtoms, 
such as headache, dizziness, etc. The best results were obtained in 
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tliose cases which came under treatment during the first two weeks 
and which showed no complications. Of the two fatal cases death 
occurred within three hours after the injection, and Eggerth says that 
the autopsies showed sufficient cause to account for these deaths with- 
out attributing it directly to the vaccine. 


The Treatment of Intestinal Amebiasis.— Jones {Jour. Am. Med. ' 
Assn., 1915, Lxiv, 9S2) says tliat amebiasis may exist in a mild or even 
advanced form without dysentery, and dysentery may persist for 
montlis or years after amebic ulceration without amebiasis. He is 
convinced that emetin hydrochlorid, while a valuable amebicide, if 
used alone will not cure amebic dysenterj’- and tliat relapses will soon 
occur. The same statement is equally true of ipecac used alone. After 
an e.vperience with each of these drugs used alone he has reached the 
conclusion that emetin given by hypodermic, accompanied or followed 
by the use of ipecacuanha by mouth, will cure most cases of intestinal 
amebiasis. He believes that emetin hydroclilorid is amebicidal to those 
entamebas which are in contact with the blood stream, that is, tliose 
deep in the ulceration, but would have little effect on those in the 
intestinal canal or the edges of tlie ulcerations. The reverse is true of 
ipecac, the drug given by mouth (by its emetin content) destroying 
the entamebas in tlie intestinal canal or outer margins of the ulcerations 
but not penetrating deeply into the irregular excavations. Ipecac has 
the disadvantage of producing nausea and vomiting and it has been 
Jones’ e.xperience that emetin hydrochlorid after several administrations 
produces a tolerance to ipecac which markedly lessens or prevents the 
disagreeable effects of ipecacuanha. He advises giving emetin hydro- 
chlorid in doses of 0.008 gram by h.vpodermic for ten days (twice a 
day for four days and once a day for six days). Ipecac can be 
started about the eighth day with from 1.5 to 2 gram doses given at 
bedtime, continued for three consecutive nights and thereafter de- 
creased by 0.3 gram each consecutive night. The disagreeable effects 
of the ipecacuanlia were never manifested. It is necessary to pre- 
cede the administration of ipecacuanha by tinctura opii in from 
0.6 to 1 gram doses. The fact should not be overlooked that emetin 
is an amebicide and has little to do with the healing of ulcerations. 
Every case of amebiiisis should, after this treatment, be considered 
one of ulcerative colitis and so treated from a dietetic point of view. 

At the same time every effort should be made to enhance resistance 
by change of climate, tonics, etc., to obviate the distressing sequelaj 
characteristic of the disease. 


The Treatment of Pernicious Anemia with Salvarsan and Neo- 
salvarsan. — Bramaveel {Brit. Med. Jour., 1915, 2827, 406) presents a 
furtlicr report of 21 cases of pernicious anemia treated by intramuscular 
injections of small doses of salvarsan and neosah'arsan. He compare.s 
his former resvdts obtained by oral administration of areenic and be- 
lieves (hat he has obtained more distinct results by the use of salvarsan 
and neosalvarsan given intramuscularly. Bramwcll says that benefit 
is more quickly obtained and that the duration of the improvement 
is generally longer and the proportion of apparent cures seems greater 
than Avher'e arsenic is given by mouth. He prefers the intramuscular 



PEDIATRICS 


609 


method of giving salvarsan in pernicious anemia^ because he believes 
that intramuscular injections produce a sustained and continued action 
as opposed to a more temporary effect when salvarsan is given intra- 
venously. Bramwell believes that salvarsan is more effective than 
neosalvarsan, but salvarsan given intramuscularly usuallj'^ produces some 
febrile reaction and more or less pain at the site of injection. The 
intramuscular use of salvarsan and neosalvarsan have little tendency 
to give rise to symptoms of arsenical poisoning, especially peripheral 
neuritis, which sometimes develops under the continued use of arsenic 
by mouth. Bramwell says that his patients have not been observed 
long enough to make any definite statement in regard to ultimate 
results, but the immediate beneficial results, however, in some of the 
cases, were very striking. 
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Disturbances of Digestion in Infancy. — ^John Lovett Morse {N'cio 
York State Jour, of Med., 191G, xvi, 54) classifies the diseases of the 
gastro-enteric tract into nervous disturbances of the digestive tract, 
disturbances of digestion and infections. The first condition is caused 
by irritable or exliausted nerve centres causing vomiting and diarrhea. 
The second condition may be caused by an excess either in one food 
element or in the bulk of food, or by diseases or extraneous conditions 
diminishing the digestive powers. Indigestion with fermentation may 
develop from disturbances of the normal process of digestion or prim- 
arily from excessive bacteria introduced into the intestine. There are 
marked pathological lesions in this condition as there are in infectious 
diarrhea. In indigestion caused by too much or too rich a food, the 
amount or strength of the food should be cut down to a point lower 
than the normal baby of that age Avould be taking, and then raised 
carefully to the point of tolerance again when the disturbance has 
disappeared. The point of tolerance is best determined b}'^ examina- 
tion of the stools. When individual food elements are cut down the 
other elements must carefully be raised to keep up the caloric value. 
In the case of sugar another sugar may be substituted. In protein 
excess regulation of the mother’s life, or in the bottle-fed cases, dim- 
inishing the casein percentage, boiling the milk, addition of alkalies or 
citrate of sodium and pancrcatization may be employed. Drugs are 
of little or no use in simple indigestion. Cleaning out the bowel with 
castor oil and by the use of enemata is an important part of the treat- 
ment. Indigestion with fermentation may be caused by the butyric 
acid bacilli, the colon bacillus, and even the normal lactic acid forming 
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organisms. It is more serious than, simple indigestion, more often acute 
and accompanied by fever. Vomiting is uncommon while diarrhea is 
marked. _ Usually the carbohydrates and less often the fats are acted 
on, causing the fermentation. Lactic acid bacilli are indicated in 
treatment where the carbohydrates are selected by the attacking organ- 
isms, and may be given in broth cultures or in modified milk ripened 
by them. They are also indicted in the proteolytic tj^pe of condition. 
In the carbohydrate type this element should be cut down and vice 
versa. _ SjTnptbms indicating a possible fatal outcome are e.xcessive 
vomiting, hj'perpyre.xia, irritation of the central nervous system and 
collapse. 


Influences of Syphilis on the Chances of Progeny. — M. Bishop 
Horman {British Med. Jour., 1916, No. 2875, p. 196) in investigating the 
causes of blindness in 1100 children also collected the family history 
in 150 families. In all of these families one or more children were 
undoubted sufferers from congenital or inherited syphilis. Besides the 
state of blindness there were other indubitable signs of syphilis in 
Hutchinsonian teeth, characteristic physiognomy, scars, bone and 
joint disease, deafness, etc. Whatever the evidential value of blood 
tests for syphilis there is certainty in this e\ddence presented by the 
finding of these otlier clinical features. Hutchinsonian teetlr alone 
give certainty and association of this form of teeth with one or more 
of tliese other clinical characters provides a superabundancy of cer- 
tainty. In the 150 families above referred to, 68.5 per cent. Hutchin- 
sonian teeth were present in the blind child of tlie family. Where 
evidence of the teeth was lacking there were the other symptoms in 
sufficient number to explain the blindness. Compared to the 150 
sj’philitic families a second series of 150 families were studied in which 
the women were not sj’philitics or the progenitors of syphilitic children. 
The results of fertilization of these two series of women show that 150 
sj'philitic mothers had 1001 pregnancies, but of these only 390 resulted 
in healthy children, while the 150 healthy mothers had 826 pregnancies 
which resulted in 654 healthy children. There were 92 miscarriages 
per 1000 among the syphilitic series against 73 among the healthy, 
and 80 stillbirths per 1000 among the sj-philitic against 20.5 per cent, 
among the healthy women. These figures speak sufficiently of the 
influence of parental syphilis on the chances of healthy progeny. 

A New Treatment for Pertussis. — Rudolf Ivrau.s (Wicii. klin. 
Wchnschr., 1915, xxviii, 1405) has attempted a new principle in the 
therapy of infectious diseases which rests on the idea that the reactions 
from bactcrins, etc., arc caused, not by the bacteria themselves but 
by albuminoid bodies. He has already shown that a watery extract 
from agar cultures of bacteria coli gives the same results in pueriieral 
infection or typhus as does the bacterium itself. The application of the 
new idea was made on pcrtiussis. The Bordet-Gengou bacillus has been 
claimed by many observers to be the true cause of pcrtu.ssis and been 
used for serum and bacterin therapy in the treatment of the disease. 
The results have not always been encouraging and with the idea of the 
efficacy of albuminoid bodies in mind Kraus utilized the siniturn of 
children with pertussis for therapeutic purposes. The sputum of the 
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early paroxj'^smal stage was collected in sterile dishes, washed, tested for 
tubercle bacilli, mixed with ether, and shaken for one day to eliminate 
the possible spirochetes of syphilis. The ether was evaporated at 37° 
C. and the liquid tested for sterility, aerobic and anaerobic, and by injec- 
tion into animals. The sterile fluid was then injected subcutaneously, 
from 0.5 c.c. to 2 c.c. every third or fourth day. No local reaction was 
observed. The experiments were carried on by difl'erent observers in 
three separate hospitals and 50 children from a few Aveeks to fourteen 
years of age, all suffering from typical pertussis in various stages, were 
treated in this manner. The results showed that almost invariably 
improvement began after the second injection, the paroxysm rapidly 
diminished in number and became more catarrhal in character, the 
vomiting disappeared rapidly in all cases and where hemorrhages were 
common they rapidly disappeared. In general the result was a marked 
improvement. The chronic cases of two or tliree months’ standing 
were equally improved by this treatment as were those cases compli- 
cated by bronchopneumonia and measles. No other form of treatment 
previously used showed such a degi'ee or rapidity of improvement. 
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• The Prevention and Treatment of Perforation of the Uterus Compli- 
cating Abortion. — Schweitzer {Monaischr.f. Gcbvrtsh. u. Gyncik., 1914. 
xlii) reports from Zweiffel’s Clinic in Leipzig 8 cases of perforation 
of the uterus complicating abortion. He has collected 105 in the 
literature Avith a mortality of 25 per cent. Where sueh patients receiA’ed 
no treatment, the mortality rises to 50 per cent. The question as to 
whether the uterus in abortion is especially vulnerable has oecasioncd 
much discussion. It has been abundantly proA'ed that there is a 
ehange in the uterine muscle in early pregnancy, so that an instrument 
can be inserted more readily than normal, and it is often observed that 
stitches do not hold and that tenaculum forceps tear out. A series of 
cases has been reported Avhere pathological conditions of the uterine 
muscle haA’^e been found after perforation of the uterus complicating 
abortion. Thus a blighted ovum or molar tumor Aveakens the Avail 
of the uterus through the overgrowth and penetration of the villi 
of the chorion. When one comes to consider how this accident can be 
avoided, solution of the problem is not so simple. Free manipulation 
upon the pregnant or puerperal uterus should be made as gently and 
carefully as possible. In all cases where the uterus is strongly bent, 
perforation may readily occur during curetting or packings. Where 
this accident happens in hospitals, and in the hands of good operators, 
it is A’cry seldom folloAved by bad results. The important point seems 
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not to be the instrument used, but whether or no tlie instrument 
employed has been correctly used. The finger of the obstetrician may 
produce this lesion. So laminaria tents when introduced or when 
withdrawn may perforate the uterus. The effort to pack the uterus 
after removing the tent, which has weakened the Avail of the organ, 
may result in rupturing the uterine Avail and infecting the surrounding 
tissue. Where a tent disappears into the uterine cavity, it Avould be 
better to incise the uterine Avail to remove it than to run the risk of injury 
by unskilful manipulation. So Hagar’s dilators, although ordinarily 
a safe instrument, IiaAm repeatedly caused laceration and perforation. 
Very often the point of perforation is just aboA'e the internal os, so 
that the greater part of the uterine cavity is not in communication 
AA’ith tire caAutj' of the pelvis. Cases Avhere Hagar’s dilator causes the 
accident seem to be especiallj'^ prone to the development of infection. 
The most dangerous instruments, howcA'er, are tliose used to remove 
portions of the oA’um. Often the fact that the cervix is not properly 
dilated predisposes to this accident. In endeaAmring to insert the 
placental forceps in a narroAV cerAux, the tissues suddenly yield and 
the instrument is forced through the Avail of the uterus. Espeeially 
is this liable to happen where there is a sharp flexion. Small, sharp 
curettes are especially dangerous. It seems possible at times to remove 
the small ovum Avith a curette, but at four or five months this cannot 
be done. The effort to do so AA'ill inevitably result in injury. Even 
in the early months of gestation the curette cannot be relied upon to 
empty the uterus, and theAVomb in these cases should always be explored 
Avith the finger. The effort to do curetting Avithout exposing the patient 
and Avithout placing her on a suitable bed or table, cannot be to strongly 
condemned. As complications, perforations of the intestine or Avound 
of the intestine are especially dangerous. This, in 48 such cases, 13 
died (a mortaUty of 27 per cent.). The injury Avas 25 times in the 
duodenum, 16 in the sigmoid fle.xure, 6 in the ascending and transA'crse 
colon, and in 2 in the appendix. Simple prolapse in the intestine 
through the rent in the uterus is not necessarily of great importance, 
provided it is promptly detected and the intestine replaced. Prolapse 
of the omentum is not of especial importance. In 2 cases the tube 
and ovary were injured; in 1 the urinary bladder; in 1 the right 
ureter and pelvis of the kidney, so tliat the kidney had to be remov’ed. 
The patient fortunately recovered. In 1 case the promontory of the 
sacrum Avas injured by Auolent and unskilful manipulation. When 
there is a history of interference and manipulation Avithin the uterus 
in a case of abortion, the case must be considered as at least a suspect 
from the standpoint of infection. In prcA'enting this accident, one 
must take especial care to thoroughly dilate the cervix before attempting 
any intrauterine manipulation. A thorough examination under ether 
before proceeding to dilatation is indicated. In the first pregnancy 
the AATiter prefers the laminaria tent, replaced and gradually increased 
in size until the finger can explore the entire cavity of the uterus. A 
packing of iodoform gauze, to remain not longer than tAvelve hours, is 
indicated. After the fourth month he aa'ouM employ Tarnicr’s dilating 
bag, although prior to that time he AA’ould carefully aA’oid the use of the 
bag. To empty the uterus he AA'ould employ the finger only. If 
perforation is di.agnosticated, further manipulation must immediately 
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cease, though douching of the uterus is perinissable, and some cases 
can be successfully treated by an ice-bag, the giving of oi)iuni and 
an intra-utcrine pack of iodoform gauze. In 17 cases of perforation 
of the uterus complicating abortion, 9 died; 6 of peritonitis. One died 
of general sepsis, 1 of ileus, 1 of pelvic abscess, 1 had peritonitis but 
recovered, 1 had absscess in the -pelvis, which became encapsulated 
and three weeks later burst into the peritoneal cavity. In 4 cases there 
developed a fistula between the uterus and the intestine. Of these 4, 

1 died of cachexia and 3 recovered. One patient died in collapse. But 

2 cases in 17 treated expectantly without operation recovered without 
serious complication. The mortality of cases of perforation of the 
uterus complicating abortion, treated without pperation, is 63 per cent. 
These results indicate that operation should be the rule. Section 
should be done, and Ringer’s solution should be employed to cleanse 
the peritoneum. If the uterus is but little injured and there is no 
evidence of infection, the wound in the uterus may be closed by suturing 
and the abdomen closed with a pelvic drain for a short time. The 
effort to make the operation extraperitoneal, has frequently resulted 
in the formation of abscess in the abdominal wall. In cases where 
infection is feared, radical treatment naturally consists in the removal 
of the uterus. In 45 cases treated by section and extirpation of the 
uterus, there were 9 deaths, 6 of which were from peritonitis. Of the 
remainder, 1 was from collapse, 1 hemorrhage, and 1 from an unknown 
cause. The deaths from peritonitis in those treated conservatively 
showed the mortality-rate of 11 per cent, while of those treated radically 
by operation, the mortality for peritonitis was but 2.8 per cent. There 
is danger in performing a superficial amputation and dropping the 
stump, and in 8 of these cases, 2 died of peritonitis. These were treated 
by vaginal extirpation of the uterus with one death from peritonitis. 
The presence of injury to the intestine increases the mortality 7 peri 
cent. Of 24 treated by total abdominal extirpation, there was one death 
by peritonitis — 4.2 per cent. The evidence seems to point clearly to 
the value of operative treatment, and that in the majority of cases this 
must be radical and not conservative. 


The Abderdalden Test. — As experience increases with the Abder- 
halden test, it becomes evident that it cannot be considered as proof 
positive of pregnancy, but tliat numerous other conditions may producd 
it. Abeleu and Lohnbeeg {Berl. klin. Wchnschr., 1915, No. 13), 
have tested this method with the e.xtracts made from carcinomatous 
tissue and from connective tissue of the kidneys. Their scries of 
experiments numbered IGO. In none of them did they use for normal 
serum material obtained from the placenta. In 11 cases of extra- 
uterine pregnancy, 6 gave a positive, 5 a negative reaction to ninhydrin. 
With other observers they found that in some cases a simple hematoma 
of the pelvis would give a positive reaction, while in others an inflam- 
matory tumor of the adnexa would give a positive reaction to placental 
extracts. In 39 cases of normal pregnancy, the method was positive 
in but 1 and this patient had some grave disturbance in metabolism. 
Among patients wlio were not pregnant but suft’ering from some pelvic 
disease, positive results were obtained in 19.G per cent. Patients who 
had fever or tumors gave a positive reaction to placental tissue. In 
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the carcinoma material 82 per cent, gave a positive reaction. In general 
the observers believe that the Abderhaklcn test gives an ecpially good 
result in both pregnancy and carcinomatous disease, but to distinguish 
between these, has not yet been clearly determiiied. Keitlek and 
Linder (Il'/ea. Idin. Wchnschr., 1915, No. 21) in 24 cases e.\amined, 
in 19 used serum obtained from placental substance only. One case 
gave a negative result where a carcinoma was present and others gave 
positive results when nitrogenous material, placental or carcinomatous, 
was liresent. In 21 cases of pregnancy the case behaved in a character- 
istic manner in 11. In 27 cases of carcinoma the result was clear in 15. 
In 21 cases of myomatous tumor, the specific reaction was obtained 
in 11. In these, as a substratum, the middle muscular layer of myo- 
fibromatous tumor was employed. In a series of observations made, 
the results of the test were far from ideal. Frequently the fault lay 
in some failure to carry out completely the necessary technic. 


Criminal Abortions. — ^Benthin {Ztsclir. /. Geburtsh. n. Gynak., 
1915, Ixxvii, 3) has studied the frequency and results of criminal 
abortion from the material in Vinter’s Clinic in Konigsberg. He finds 
tliat at least from 19 to 22 per cent, of all abortions are criminal. All 
classes of society are embraced among these and the mortality from 
septic infection far exceeds that of ordinary parturition. The morbidity 
in these cases is very great and the patient’s general health and ability 
to bear children subsequently and her power for work are very greatly 
damaged. These cases seem to occur about equally among the married 
and unmarried. Regarding the means of preventing these occurrences, 
Benthin warns against the prescription by physicians of vaginal douches 
taken by patients at their houses and also against the use of intra-uterine 
pessaries. Indirectly, whatever can be done to regulate and improve 
the guild of midwives and stamp out the work of those unreliable and 
disposed to do criminal operations, will also help greatly. Private 
maternity hospitals should be carefully supervised and all objectionable 
establishments should be permanently closed. All cases of abortion 
followed by fever should be immediately reported to the health 
authorities. 


The Mortality from Puerperal Sepsis Since the Year 1900. — Buess 
Zischr. f. Geburtsh. v. Gynak., 1915, Ixxvii, 3) gives the results of his 
investigations on this subject from von Herff’s Clinic at Basel. He 
concludes an extensive study of this subject by giving the statistics 
from twenty cities and countries, including Sweden, Italy, Germany, 
Norway, England, Switzerland, Austria, Paris, Berlin. The lowest 
mortality rate is that of the city of Basel, which he states at 0.47 per 
cent.; the highest that of Berlin, 5.44 per cent. England has 1.51 
per cent.; Paris, 4.30 per cent.; Madrid, 3.42 per cent.; Vienna, 3.2S. 
In recent years there has been a diminution varying from 0.01 per cent, 
to 0.87 per cent, in various cities and countries quoted, von Ilerff 
adds to the preceding the mortality in puerperal sepsis in Basel Clinic 
in 10,999 women from 1902 to 1913. In 84.70 per cent, there was 
absolutely no fever during nor after parturition. In 15.24 per cent, the 
temperature rose above 101 °. The mortality was 0.5S per cent. 
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Practical Points in the Technic of Pyelography. — A few minor, but 
exceedingly practical points for eliminating as far as possible all dangers 
from the performance of pyelography have recently been brought out 
in a short paper by Woodruff (Stirg., Gyn., and Ohst., 1916, xxii, 241). 
The author's main plea is for care and genileness throughout. He 
emphasizes very strongly that the entire cystoscopy should be carried 
out directly wider the x-ray tube; “this,” he says, “is the most impor- 
tant point in the whole procedure, and to disregard this point causes 
great discomfort to the patient and possibly death. The best arrange- 
ment is to have the cystoscopic room next to the .r-ray room, so that 
wires and a window may be cut through and a tube used at any time in 
the cystoscopic room. . . Where this arrangement is not feasible 

the .r-ray room must be used.” Woodruff believes that most of the 
injuries and deaths reported have been due to careless injecting and 
subsequent rough handling of the patient, and that after the collargol 
or other fluid has been injected the patient should be kept absolutely 
quiet until all manipulation has been done and the fluid has drained 
away. The bladder is emptied of all cystoscopic fluid in order to 
remove any pressure, and the patient is permitted to lie quietly on the 
table for half an hour after the picture has been taken to allow the 
kidney pelvis to empty itself. It is particularly to be insisted on that 
no pain shall be caused by the injection, as this implies overdistention 
of the pelvis. The fluid is allowed to run in entirely by gravity, the 
container being held in the hand of the operator so that it can be 
instantly raised or lowered as may be necessary. As soon as the fluid 
is seen trickling from the ureter alongside the catheter the picture 
should be taken and the injection stopped. In working with thorium 
solution, instead of collargol. Woodruff adds a small amount of 
methylene blue, so as to be able to detect it when it begins to flow from 
the ureteral orifice, as the thorium itself is colorless. (The use of 
thorium instead of silver salts, such as collargol, for pyelography, as 
suggested by Burns, Avas discussed in this department a few months 
ago.) 


Fatal Outcome of an Attempt to Form an Artificial Vagina. — Of 
recent yeai’s numerous reports have appeared in the literature of 
operative procedures for the formation of an artificial vagina in cases 
wlicrc this structure is undeveloped or absent. In practically all these 
cases, the purpose has been merely to make possible the act of coitus, 
the internal organs in such patients being always of such rudimentary 
typo as to preclude the possibility of impregnation. Practically all 
tlie methods that have been accompanied by any degree of success 
depend upon the utilization of some portion of the intestinal canal to 
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form the walls of the new vagina, since nearly if not all attempts to 
form a canal lined merely by skin flaps have resulted in svicli extensive 
contraction that in a short time the canal has failed to serve the purpose 
for which it was created. It follows, therefore, that operations for the 
formation of an artificial vagina involve of necessity opening the peri- 
toneal cardty and interrupting the continuity at some point of the 
intestinal tract, a procedure that must of necessity be accompaniefl 
by a very decided percentage of risk to tlie patient. It is rather to he 
wondered at, tlien, that numbers of reports of serious or e^’en fatal 
consequences of such operations are not on record; a recent report from 
the University G 5 mecological Clinic of Berne, by Guggisburg {Zcntralhl. 
f. Gynak., 1915, xxxix, 827), illustrates, however, one of the serious dan- 
gers accompanjdng these operations. The patient, aged twenty-eight 
years, and engaged, was anxious to be married. There was no trace of a 
vagina, notwithstanding which fact, the patient had contracted a 
severe uretlrral gonorrhea. After this was completelj' healed, an 
operation of the typical Baldwin tjqje was undertaken for the purpose 
of establishing an artificial canal. After a fossa about 10 cm. deep had 
been established by blunt dissection behveen bladder and rectum, 
the abdomen was opened, and a loop of intestine about 35 cm. long 
isolated from the ileum, continuity of the intestine being esbihlished by 
lateral anastomosis. This anastomosis was about 20 cm. from the ileo- 
cecal valve. Both ends of the isolated loop were closed, and the middle 
of tlie loop drawn down into the tract previously formed bet^vcen 
bladder and rectum. The wall of tlie intestinal loop was then stitched 
to the vulvar orifice, and the intestine opened. The patient did well 
for three days, but then began to show signs of peritonitis, and died 
on the sixtli day. Autopsy showed a diffuse peritonitis with complete 
gangrene of the isolated segment of intestine, evidently tlie result of 
constriction of the mesentery at the point where it passed through the 
peritoneum of Douglas’s pouch. 

Autotransplantation of the Corpus Luteum. — ^Thc question of ovarian 
transplantation has occupied of recent years a position of considerable 
interest among gynecologists, and lias been discussed at various times 
in these pages. In most of the reported cases, the attempt lias hmi 
made to retransplant into some portion of the body ovarian tissue 
obtained from the patient herself in cases where it was not thought 
advisable to leave either ovarj"^ in silii, because of inflammation or other 
pathological conditions, the purpose of this being to prevent the ner- 
vous phenomena which often accompany the artificial menopause. A 
report of two e.xpcriments along a somewhat different line have recently 
been reported by De Lee {Surg., Gyn. and OhsL, 1916, .xxii, 80); while 
both resulted in failure their distinctly novel character makes them 
worthy of passing notice. In botli instances the patients were women 
in the second month of pregnancy, who were operated upon for large 
unilateral ovarian cysts, the corpus luteum of the pregnancy being 
located in the cystic ovary in such a position that it was impo.‘;sii>ie 
to avoid removmg it. In view of the well-known theory of Trankcl 
and others tliat the continuation of pregnancy, at least in the early 
weeks, is dependent ui)on the persistence of the corpus luteum, De U'c 
made an c.xccedingly ingenious attempt in both cases to preserve the 
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pregnancy by excising tlie corpus luteum from the extirpated cystic 
ovary and reimplanting it between the layers of the broad ligament. 
One patient went for four weeks following operation, and then had an 
abortion accompanied by sudden relaxation of the uterus and very 
alarming hemon-hage, from which she eventually recovered; the other 
patient aborted on the twelfth day, accompanied also by rather severe’ 
hemorrhage. It would seem probable, as far as one can judge from these 
two cases, that the transplanted corpus luteum had been rapidly 
absorbed, and had been of no functional benefit to the patient. 


Unusual Case of Vicarious Menstruation. — A remarkable and ex- 
ceedingly interesting case of vicarious, or as the author prefers to term 
it, “compensatory” menstruation, is reported by Condit {Ainer. Jour. 
Ohsi., 1916, Ixxiii, 238). The patient was subjected to a hysterectomy 
with complete removal (supposedly) of both tubes and ovaries for 
extensive pelvic inflammation consequent upon a criminal abortion 
performed two years previously. Two weeks after the operation (the 
patient’s regular time for menstruation) she had all the menstrual 
molimena, accompanied by a hemorrhage into a small nevus situated 
over the left ninth intercostal space. Originally the size of a split pea, 
in a few days the nevus was as large as a hen’s egg, with considerabld 
ecchymosis in the surrounding skin. There was no exudation of blood, 
however, and the tumor rapidly diminished to' half its former size. 
This phenomenon was repeated regularly for twenty-one months, each 
hemorrhage causing an additional amount of infiltration, until a tumor 
as large as a child’s head had developed, presenting a strong resemblance 
to a mammary gland. Eventually the tumor ruptured during one of 
the menstrual periods, accompanied by an alarming venous hemorrhage. 
It was excised, and was found to consist of dilated bloodvessels, many 
of which were ruptured, with extravasation of their contents into the 
surrounding tissue. At the time of the next following regular period 
the patient’s left breast began swelling until it reached twice its normal 
size, the skin becoming ecchymotic, and the entire organ presenting a 
bluish-black appearance. The repeated attacks upon this breast 
became exceedingly alarming, and were attended with severe pain 
in the mamma and axilla. The gland always subsided almost to 
normal betsveen the periods, and there was never any discharge of 
blood or other secretion from tlie nipple. After about a year the 
attacks became less severe, and by the end of two years had ceased 
altogether so far as the breast was concerned. Some time later, how- 
ever, the patient was seized Avith extensive subcutaneous hemorrhages 
into the extensor surfaces of both legs, accompanied by pain and 
extreme ecchymosis from the inguinal region to the knees. These 
attacks occurred at irregular intervals for several months, the last 
occurring in July, 1914, seven years and three months after the hyster- 
ectomy. The author considers this remarkable case due to a struggle 
on the part of the physiological organism to compensate for the loss 
of the uterus, the stimulus being provided by secretion from a small 
portion of an ovary left at operation or from a supernumerary ovary. 
He considers increased vascular tension, and disintegration of blood 
elements important factors, and that the various vascular areas were 
attacked in the order of their least resistance. 
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Rat-bite Fever. — ^Rat-bite fever is a paroxysmal febrile disease of 
the relapsing type following the bite of a rat. It is due to the Strep to- 
thrix muris ratti, first described bj' SchottmuIIer in 1914. The wound 
heals readily but after a variable incubation period of a few days to 
a month the wound becomes inflamed and painful. Lymphangitis 
and adenitis set in and arc quickly followed by symptoms of systemic 
infection ushered in by a chill and rapid rise in temperature. A char- 
acteristic exanthem of bluish-red, erythematous, sharply marginated 
macules appears, generally distributed. About 10 per cent, of the 
cases terminate fatally, usuallj^ during the first febrile period, occa- 
sionally later from nephritis-or exhaustion. Blake (Jour. ExjKr. Med., 
191G, xxiii, 39) reports the isolation of a streptothrix from the blood 
during life and at autopsy in a case of rat-bite fever. The organism 
is a true branching, filamentous organism, showing fragmentation of 
the myocelial filaments, granule formation, and the development of 
chains of coccus-like forms. It is Gram negative and not acid-fast. 
It is a facultative anerobe, non-motile, non-chromogenic, without 
capsule or spore formation. It grows in discrete colonies on Locffler’s 
blood serum, blood agar, and ascitic agar, and as a flocculent sediment 
in ascitic bouillon. No growth occurs on other media. It is only 
slightly pathogenic for rabbits and white rats, producing in some 
cases a local inflammatory and proliferative reaction at the site of 
inoculation and general lymph node hyperploria. The organism is 
identical with a streptothrix isolated from a case of rat-bite fever 
reported by Schottmiiller in 1914 and designated by him Streptothrix 
muris ratti. The organism was agglutinated by the patient’s serum in 
dilution as high as 1 to 320, a fact which further substantiates its 
etiological relationship to the infection in this case. Pathological 
examination showed an acute ulcerative endocarditis of the mitral valve 
with masses of streptothrices in the vegetations, and infarcts of the 
spleen and kidney. There were subacute lesions of the myocardium, 
liver, adrenal, and kidneys all of a similar nature, consisting of areas 
infiltrated with polynuclear leukocytes, lymphocytes, plasma, and 
endothelial cells with varying degrees of degeneration of the normal 
cells of the affected area. From the rcsvdts obtained in the study of his 
case, Blake conclude.s that rat-bite fever is a specific infectious disc.'ise 
caused by Streptothrix muris ratti; that the organism invades tlu' 
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blood stream ; that the host develops a protective mechanism against 
the streptothrix as shown by the presence of agglutinins; and that 
pathological changes of an inflammatory nature occur in the heart, 
kidneys, liver, and adrenals. 


The Control of Cholera.' — McLaughlin (Am. Jour, Trop. Dis. and 
Prevent. Med., 1916, iii, 392) points out the modern method for the 
control of Asiatic cholera on international trade routes. Instead of 
the ordinary period of detention of five days in quarantine, persons 
may be released upon a negative stools examination. This method was 
made official upon the recommendation of Dr. McLaughlin by a 
government regulation, promulgated July 19, 1911. The importance 
of carriers in cholera is emphasized and the following method recom- 
mended for their detection: Specimens are best obtained by adminis- 
tering a saline or by using a rectal tube with “eyes” cut into it. The 
specimen is then planted in peptone, incubated at 25° to 30° C. for 
six hours, and examined not later than eight hours. A smear is made 
from the surface of the peptone growth, avoiding any pellicle. The 
smear is dried slowly and fixed with heat, stained with carbol-fuchsin, 
and diluted 1 to 9. It is then examined for curved or vibrio forms. 
All positive or suspicious specimens are plated on ordinary’- nutrient 
agar (2 to 3 per cent.) neutral to phenolphthalein, the surface of which 
has been dried by an hour in the thermostat. These plates are exam- 
ined after about sixteen hours. Suspicious colonies are fished and 
mixed with specific cholera serum, 1 to 600, which should agglutinate 
true cholera at once. The colony is also transplant upon an agar slan 
for further study. 


The Trend of American Vitality. — Statistical studies plainly indicate 
that during the past ten years in the United States there has been a 
decrease in mortality in age groups under forty, and it is clear that this 
decrease has largely been due to improvement in infant mortality and 
control of the communicable diseases, especially typhoid fever and 
tuberculosis. On the other hand there has been an increase in the 
mortality above forty years. This increase is due to an increase in 
the incidence of the so-called degenerative diseases. Thus from 1900 
to 1910 cancer increased 30.6 per cent.; diabetes, 60 per cent.; cerebral 
hemorrhage and apoplexy, 18.8 per cent.; organic diseases of the heart, 
39.3 percent.; diseases of the arteries, 396.2 per cent.; cirrhosis of the 
liver, 14.3 per cent.; Bright’s disease, 18.1 per cent.; making an average 
increase of 33.8 per cent. Many reasons arc given for this shortening 
of the expectotion of life in America after forty years, but a large factor, 
as pointed out by Dublin (Fopxdar Science Monthly, April, 1915), 
is due to the change in the “population constitution” resulting from 
immigration from southern and eastern Europe. Statistical studies 
show that foreign-born as well as the native-born of foreign parentage 
at the higher age period.s and for both sexe.s have a mortality largely 
in excess of the native-born of native parentage. Tiie statistics of the 
degenerative diseases indicate, furthermore, that the nativity faetor 
plays an important part in determining the rlcath rates from these 
diseases. Thus, both in the registration states and cities where this 
subject has been studied, it has been found that the native-born of 
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native parentage show almost uniformly a lower incidence from Bright’s 
disease, diabetes and cirrhosis of the liver than do the foreign-horn 
and their children. The rates, to be sure, vary considerably witli 
the different nationalities; but, taken as a group, the foreign-born 
apparently show a lower resistance to the degenerative processes 
which these diseases imply. It is, therefore, not to be wondered at 
that the death rate in the large cities and States in the registration 
area shows an increase in mortality in the higher age groups. 


Permanent Sediment Records for Water and Sewage.— Wjiipplk 
and Bunker {Amcr. Jonr. Public Health, October, 1915, vol. v, No. 10) 
report a simple method of obtaining a graphic record of the dirt in a 
water is afforded by the use of some device for straining a given sample 
through a disk of cotton batting. The sediment retained on the fibers 
imparts to them a discoloration in proportion to the dirt in the sample. 
The disk may be dried and preserved bj' mounting and keeping away 
from strong light. Any device for accomplishing the filtration is suit- 
able, but the Wizard Sediment Tester for Milk is recommended for 
ease and manipulation and the uniformity in appearance of its pressed- 
out cotton disks. For the sake of uniformity the writers recommend 
the following quantities for filtration as a tentative standard: Filtered 
water, 1 gallon; ground water, 1 gallon; “clean” surface water, 1 
quart; “dirty” surface water, 1 quart; sewage and effluents, § pint. 
This form of record has the following advantages: (1) It can be made 
easily and quickly; (2) it can be made by any one, laborer or expert; 
(3) it is inexpensive; (4) the records are self-explanatory and easily 
understood; (5) within limits, the records are quantitative and may 
be used for bases of comparison; (6) the records are permanent and 
may be mounted for preservation and photographed for reduplication. 
This form of record is recommended as an important addition to routine 
water analysis records. 


The Destruction of Fly Larvae in Horse Manure. — The United States 
Department of Agriculture {Bull. U. S. Dept. Agriculture, No. IIS, 
•Tuly 14, 1914) obtained the best results by the use of borax (sodium 
borate) and calcined colemanite (crude calcium borate). Both sub- 
stances possess a marked larvacidal action and appear to exert no 
permanent injury on the bacteria. In order to kill fly eggs and maggots, 
apply 0.62 pound borax or 0.75 pound calcined colemanite to every 
10 cu. ft. (S bushels) of manure immediately on its removal from the 
barn. Apply the borax particularly around the outer edges of the pile 
with a flour sieve or any fine sieve and sprinkle t^vo or three gallons of 
water over the borax treated mass. As the maggots congregate at 
the outer edges of the pile, most of the borax should be applied tlierc. 
The treatment should be repeated with each addition of frc.sh manure. 
Borax may also be applied to floors and crevices in barns, markets, 
stables, etc., as well as to street sweepings. The borax does not appear 
to injure the fertilizing value of the nianurc. Unsatisfactory results 
were obtained by the use of kerosene, iron sulpliate, pobissium eyanid, 
copper suli)hate, lime suliffnir mixture, Paris green, sodium fluorite, 
formaldehyde, and the Isthmian Canal Commission larvicide. 
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The Wassermann Reaction as a Clinical Test, with Special Reference 
to its Bearing on Matrimony.— Heinmann {Jour. Amer. Med. Assn., 1915, 
Ixiv, 18, 1463) calls attention to the fact that a positive Wassermann 
reaction may be obtained in yaws, leprosy, tuberculosis, cancer, malaria 
and scarlet fever, but that there could be little trouble in excluding 
these conditions. On the other hand, it is known that alcohol wall 
render a positive Wassermann negative. Acidosis may excite its transi- 
tory appearance in individuals in whom it should be absent. He con- 
cludes that: The Wassermann is negative at times in active syphilis, 
but only under definite and characteristic circumstances, and when 
this is understood, no confusion should arise; the Wassermann test 
may be positive in the absence of syphilis, in certain other diseases, 
and under certain conditions easy to recognize and exclude; with these 
exceptions the positive Wassermann indicates active lues; clinical 
and experimental corroboration of this point of view exists, and thus 
assent to matrimony should be withheld from individuals with a 
positive Wassermann test. 


The History of a Typhoid Carrier. — ^W. A. Sawyer (Jour. Amcr. 
Med. Assn., 1915, Ixiv, 25, 2051) reports a very interesting history of 
a typhoid carrier, responsible for several outbreaks. The carrier was 
carefully studied over a long period by officers of the Public Health 
Service and the sanitary authorities of California. The essential 
features are summed up as follows; (1) Although frequent examina- 
tions of the feces of the typhoid carrier H. 0. gave negative results 
for four months after he had been treated wdth autogenous typhoid 
vaccine, he infected three persons when subsequently released from 
quarantine on parole. The total number of persons infected by this 
carrier, is 30, including 5 who died. (2) In a further attempt to cure 
this carrier, the gall-bladder and its duct were removed surgically, but 
the typhoid bacillus was found in the feces several times after the 
operation. Examination of the gall-bladder showed that it was normal 
and that its contents were free from typhoid bacilli. (3) After 41 suc- 
cessive examinations of feces during a period of fourteen months, all 
with negative results, the typhoid bacillus was isolated from stomach 
contents containing bile. (4) Certain typhoid carriers are unusually 
dangerous and must be controlled by quarantine or other adequate 
supervision. 


Intraspinal Administration of Antitoxin in Tetanus. — Nicoli,, Jr. 
(Jour. Amer. Med. ri5S7i.,1915, Ixiv, 24, 1982) has obtained good results 
in treating tetanus by the following method: (1) From 3000 to 5000 units 
into the lumbar region of the spinal canal, preferably under an anesthetic, 
the volume of fluid injected being brought up to 10 or 15 c.c. by the addi- 
tion of sterile normal saline, the exact amount being regulated according 
to the age of the patient and the amount of spinal fluid withdrawal. (2) 
Ten thousand units intravenously at the same time. (3) Repetition of 
the intraspinal dose in tw'enty-four hours. (4) A subcutaneous dose of 
10,000 units three or four days later. The well-recognized adjuvants 
to specific treatment — quiet, subdued light, sedatives, etc. — Avere, of 
course, understood as a necessary part of the therapeutic measures. 
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Malignant Tuifiors of the Thyroid in the Dog.— A considerable vari- 
ation in the normal structure of the thyroid may be found in the dog. 
Ewald {Ztschr.f. Krcbsforsch., 1915, x^■, 85) collected 75 cases of malig- 
nant thyroid disease in dogs to which he has added 5 cases of his own. 
Of these, 63 were cancers, 6 sarcomata, 7 mixed tumors and 4 were 
undetermined. In about half of these, metastases were found in the 
lung, while in only 6 were the neighboring lymph glands involved. 
Because of the frequency of the blood metastases he points to the 
greater importance of the vascular system of the thyroid as compared 
with the IjTnph channels. The secondary growths of these tumors 
may or may not contain colloid. This he believes is the result of tumor 
development from two different, kinds of cells of the alveolar lining. 
One type produces colloid, the other does not. Normal cells passing 
into the blood stream do not become implanted in other organs. He 
does not believe that the colloid is the active secretion of the gland. 
The active secretion passes into the blood stream, while the colloid 
material, representing a useless product enters the lymph vessels. 
Whether the colloid and the active secretion are produced by the same 
types of cells is not determined. 


Pyelonephritis. — ^Three explanations have been offered upon the mode 
of infection of the kidney from the pelvis; (1) liy the migration of 
bacteria upward into the tubules of the pyramids; (2) through systemic 
infection of the blood; and (3) by way of the perivascular lymphatics 
passing between the cortex and medulla. Rirbert {VirclmcK Arrhir., 
1916, ccxx, 294) had an opportunity of examining various grades of 
pyelonephritis in soldiers with spinal cord lesions, who had developed 
ascending infections of the urinary system. He claims to have oliservcd 
cases from the earliest pyelitis to those with marked kidney involvement. 
From this scries he was able to follow the stages of progressive inflam- 
mation in the kidney substance. Pyelonephritis begins in an inflam- 
mation induced by bacteria or their toxins, in the interstitial tissue of 
the pyramifls. .4 local leukocyto.sis in the capillaries and veins .at the 
tips of the pyramids is soon foilowetl by an infiltration in the surround- 



PATHOLOGY AND DACTERIOLOGY 


623 


ing tissue. The bacteria soon invade the neighboring capillaries and 
veins in which thrombotic masses develop. The bacterial plugs advanc- 
ing in these vessels as I'ar as the intermediate zone produce an acute 
inflammation along their course. In the upper portion of the medulla 
the bacteria pass from the infected vessels to the neighboring loops 
of Henle. Tlicse then become involved in a suppurative process 
which extends from the medulla into the cortex. Thus the purulent 
processes lie in streaks following the descending limb of Henle’s loop. 
Along any portion of this route abscesses may be formed. The dis- 
tribution of the infection in the kidney is confined to lobules having 
an infected area in the medulla. The glomeruli are not primarily 
affected. The author does not believe that a continuous upward 
infection takes place from the papilla to the cortex by way of the 
tubules. 


Spontaneous Primary Tumors of the Liver in Mice. — The occur- 
rence of tumors in individual organs is not uniformly distributed in 
different species. The frequent presence of cancer of the stomach and 
uterus in man finds no comparison in animals. Mice commonly have 
cancer of the mammary gland and the lungs. Primary cancer of the 
liver is equally infrequent (about 0.3 per cent.) in mice as it is in man. 
Sarcoma is still less frequent. On the other hand, adenomata of the 
liver are not uncommon incidental findings in cirrhosis of the liver. 
Curiously enough, it has been reported that primary cancer of the liver 
is not uncommon in horses and dogs, while primary sarcoma has been 
a not uncommon primary tumor of the liver in rats. It has also been 
reported that these hepatic sarcomata are associated with parasitic 
cestodes. Slye, Holmes and Wells (Jour. Med. Research, 1915, 
xxxiii, 171) found but 2 cases of tumor of the liver in mice. JThis 
appears remarkable in view of the frequency of spontaneous tumors 
in these animals. In a series of 10,000 autopsies on mice which had 
died natural deaths, they found 28 growths in the liver of the nature 
of adenoma. Since many of these mice were under a year old, they 
believed that the general incidence is considerably higher than 3 per 
1000. Fourteen of the animals were males and 14 females. Cirrhosis 
of the liver was not present. There was no inflammatory process which 
might be suggested as predisposing to tumor. Of the 28 adenomas, 
3 had characters of malignancy, 1 having multiple metastases in the 
lungs. Three others showed histological characters suggestive of 
malignancy, while the remaining 22 were benign. None of these 
tumors had characters of a bile duct new growth. Jaundice and 
ascites were absent. The tumors have a tendency to appear as multiple 
primary masses. Ten of the cases showed more than one tumor. 
Sarcomata were not found in any of the series. 


The Development of Giant Cells in the Tubercle. — ^There are two 
main theories concerning the origin of the Langhans giant cell: (1) 
as arising from fixed tissue cells; (2) having an origin from wandering 
cells, particularly from macrophages. Furthermore there is still lack 
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of agreement upon the manner in which the multiple nuclei appear 
within the giant cells. HERXREniER and Rotu (Ziegler’s Bcitragc, 
1915, Ixi, 1) have again attacked the problem by an examination of 
human material obtained fresh at operation. They believed that from 
an analysis of many sections, they are able to definitely state tiiat the 
epithelioid cell is directly derived from fixed tissue cells. These cells, 
they claim, belong to the connective-tissue group, but they do not 
exclude in their discussion the possibility of their endothelial nature. 
They had previously observed the participation of the Eupfl'er cells in 
giant-cell formation. They report a curious stellate structure within 
the epithelioid cells, which may also be found in the various stages 
of giant-cell formation. It is suggested that the asteroid bodies recently 
described by manj^ (Wolbach, Vogel, and others) are the degenerated 
remains of abnormal centrosomes. By appropriate methods such 
stellate masses may be observed in many giant cells. Their studies 
have furthermore led them to conclude that the nuclei of the Langlians 
cells are developed through amitosis and not by the fusion of neighbor- 
ing elements. 


The Part Played by the Acid of the Gastric Juice in the Pathological 
Processes of Gastric Ulcer. — ^B olton (Jour. Path, and BacicrioL, 1915, 
XX, 133) believes that the most important factors in the production of 
ulcer are hyperacidity and motor insufficiency. Both of these factors 
are the most common manifestations in gastric ulcer. In the present 
work, he tested out the effect of each of these on monkeys and some 
cats. In one series of ex'periments he obtained a gastrotoxic serum by 
inoculating gastric cells into a goat. This serum when injected into 
the stomach wall of monkeys gave rise to hemorrhage and ulceration. 
Under normal conditions these ulcers healed rapidly. When, however, 
an artificial hyperchlorhydria was induced the ulcers were delayed in 
healing. Bolton also continued the experiment of serum injection and 
hyperchlorhydria with an experimental motor insufficiency Under these 
conditions the ulcers were larger and showed less evidence of repair. 
This indolency of the ulcer is ascribed to hyperacidity and food reten- 
tion. When hyperchlorhydria alone was present, a definite chronic in- 
flammation of the mucous membrane was induced. A greater amount 
of mucus was present on the lining of the stomach and not uncommonly 
petechial hemorrhages were found. Sometimes these small hemor- 
rhages were associated with follicular ideers. The various ideers that 
he was able to produce in animals were, for the most part, superficial, 
l)Ut sometimes extended to the muscular coat. 
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J. WILLIAM WHITE, M.D., LL.D. 

At the Quater-Centenary celebration of the Uni-i'ersity of 
Aberdeen, honorary degrees were conferred upon His Grace the 
Archbishop of Canterbury; His Serene Highness, Albert, Prince 
of Monaco; Becquerel, Professor of Physics in Paris; Andrew 
Carnegie; Kronecker, Professor of Physiologj^ in Berne; Loffler, 
Professor of Hygiene in Griefswald; Lombroso, Professor of Psy- 
chiatry in Turin; Marconi, Annihilator of Space, Trendelenburg, 
Professor of Surgery at the University of Leipsic; upon J. William 
White, John Rhea Barton Professor of Surgery, University of 
Pennsylvania, and upon other distinguished men. 

To this celebration delegates were sent from universities and 
educational institutions the world over. Dr. White being asked to 
speak for the representatives from the United States, of whom 
there were many, responded as follows: 

“I should have had much hesitation in assuming the responsibility 
of speaking of American universities in the presence of so many of 
their distinguished representatives were it not that a very special 
tie connects the University of Aberdeen with my University — ^the 
University of Pennsylvania. In 1754 you sent us our first Profes- 
sor of Logic and our first Provost in the person of William Smith, 
born within a few miles of this city, baptized 179 years ago in an 
old AlDerdeenshire kirk, and brought up at this University. He 
was the grandson of Alexander Duncan of the Camperdown family 
and a great grandson of Colonel Peter Murray of Auchtertyre, and 
if there be any Murrays or Duncans or Smiths here present I beg 
to tender them our much belated thanks. 

“ I must reluctantly admit that we promptly put Provost Smith 
in jail for alleged seditious utterances, and in jail, with true Scot- 
tish pertinacity, he remained for two months in default of a retrac- 
tion which he refused to make as the price of his freedom. But 
with a devotion to duty that was and is a national characteristic, 
he insisted on continuing his instruction to his classes, and,' with 
what I hope I may venture to call American liberality, he was per- 
mitted to do so, and for eight weeks actually gave lectures on logic, 
ethics, and natural philosophy in the county ]?rison. 

“During this time, with a certain shrewdness and foresight that 
I have also heard described as characteristic, he wooed and won the 
daughter and heiress of a co-criminal. Judge IMoore, and left jail with 
a handsome wife and a comfortable fortune. On the whole, America 
did not treat the first representative you sent us so very badly. 

“But the debt ray University owes you on account of Provost 
Smith — and a very good provost he made — is nothing compared 
with the indebtedness of all American universities to their elder 
sisters in Scotland. Aberdeen, Edinburgh, Glasgow, St. Andrew’s 
were our exemplars, the source of both our plans of organization 
and our method of instruction, and our obligations in this way are 
so varied and so extensive that they can only be gratefully alluded 
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to in the three minutes you have parsimoniously alloted to a con- 
gratulatory speech. 

“It is true, however, that the community of educational ideas 
and procedures tlius established constitutes in conjunction with 
our common ancestry and our common language (if Mr. Roosevelt 
and Mr. Carnegie do not succeed in making the latter altogether 
too uncommon) a bond which tends to unite in closer and closer 
alliance of regard and affection the two great English-speaking 
peoples and thus equally tends to promote the peace and the civili- 
zation of the world. 

“With universities, as vdth men and women, age, if time has 
been well spent, brings position and respectability and dignity. The 
representath'es of America are delighted to see here on every hand 
eiddences that it has not also brought decay or decrepitude, but 
rather increased strength and vigor and vitality; that they recog- 
nize with the keenest gratification that the splendid record of four 
centuries of educational usefulness and public service behind the 
University of Aberdeen promises to be equalled or even surpassed 
during many centuries yet to come.” 

This address, marked by a delicacy of appreciation, a purity of 
diction, and a rare touch of humor, is more characteristic of Dr. 
White the scholar than could be any written description. 

He was in addition essentially a man of action; to many with 
whom he came in contact, a problem, and at times a difficult even 
a painful one, in eruptive dynamics. 

Gifted with amazing physical strength, assiduously cultivated, 
with tireless activity purposefully directed, with a forceful diction 
which could be provoked to riot, with a fearless determination, 
strengthened by opposition, with loyalty to friends which recognized 
no limitations, with hostility toward enemies which knew no salve; 
his ways were direct ways, strong ways, sometimes idolent ways, 
always honorable ways which usually attained their ends because 
of the clear vision and ripe judgment which marked such ends as 
desirable; and partly because there was no rest for himself nor 
any other until such ends were attained. Rest as usually under- 
stood was a tiling unknown to him. 

To the University in the main this vivid, forceful, active life 
was devoted. How purposefully need not be set forth here. In a 
hundred years when his diary and memoirs are published by the 
tlien Professor of Literature, Pennsylvania men of that day may 
have as grateful appreciation as do we, of the debt owing to White. 
Fortunately for them they will not have a feeling of personal loss 
too deep and strong for expression. 

“As life runs on the road grows strange 
IVith faces new, and near the end 
The milestones into gravestones change; 

’Neath everj’ one a friend.” 

Edwaud Mahtix, M.D. 
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ORIGINAL ARTICLES 

SOME PHASES OF THE NEPHRITIS PROBLEM.^ 

By Henry A. Christian, M.D., 

BOSTON, MASSACHUSETTS. f 


Some of iny predecessors as lecturers before the Harvey Society 
have selected topics of which it was possiljle to present a quite 
comprehensive review of contemporary knowledge Avithin the 
limits of such a lecture, while others have had personal investi- 
^-.itions to report of such completeness and importance that their 
presentation fulfilled amply the requirements of the occasion. Aly 
subject and my own work fall within neither of these groups. From 
the vast literature on nephritis no reviewer could condense into 
the space of an hour any adequate presentation of the results of 
the many valuable investigations of the past, while my own 
studies have not a value deserving the occupancy of an hour of 
your time. I have chosen to mention only certain phases of the 
nephritis problem illustrative of the present-day view-point of 
the subject and indicating the trend of recent investigation. In 
doing this I Avill speak relatively more of the Avork during the 
past eight years of myself and my associates in the laboratory of 
the Department of Medicine at HarAmrd and the Aledical Clinic 
of the Peter Bent Brigham Hospital than of the work of others 
because I am more familiar Avith our own work, and not because I 
have the opinion that it is of proportionately as great value as many 
of the splendid researches that have come in the last decade from 
other laboratories and clinics. 


* A lecture delivered before Ihe Harvey Society iti Now York on .Maroli II, lOlf). 
VOL. 151. NO. 5. — 191G. 
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From the time of Bright’s publication in 1827, with which began 
any real knowledge of nephritis down to the late 90’s, almost all 
investigators concerned themselves with renal structure in nephritis 
or with statistical study of symptomatology. In these studies 
structure rather than function was predominantly the point of 
interest. A conception of the relations of the diseased kidney to 
the patient’s symptoms was evolved in large part from an examina- 
tion of kidneys from men dead of nephritis. Hypotheses as to the 
probable relations of these pathological changes to observed symp- 
toms and to disturbances in urinary excretion were formed. 

Beginning in 1900 interest shifted toward animal experimentation. 
Renal function in nephritis, whether produced experimentally in 
animals or arising naturally in men, replaced renal structure as 
the problem of greatest interest. A considerable proportion, how- 
ever, of this interest in renal function was founded on the hope of 
a more satisfactory correlation of renal function as observed during 
life with cJianges in renal structure as found after death — a hope 
as yet unrealized, in fact, almost given up as an unattainable goal. 

In 1907 I became interested in the problem of nephritis, and since 
then have devoted such time as ivas available to the study of some 
of these problems. In this study I have had associated with me 
a number of men — R. M. Smith, Walker, O’llare, Dawson, Fitz, 
Frothingham, Peabody, Smillie and Woods, whose independent 
work I will describe in connection with my own. 

We began with a few of the problems of experimental nephritis. 
Our first study, the work of R. M. Smith,^ was on the origin of 
urinary casts. Two views prevailed: one that all casts originated 
from disintegrated tubular epithelium, the other that some of them 
at least were formed from albumin which escaped through the 
damaged glomeruli. Acute types of experimental nephritis furnished 
excellent material for the study of this problem, inasmuch as the 
urine might be examined in relation to renal lesions of varying 
severity and age and at any period the kidney might be studied 
histologically. From our work it seemed very probable that all casts 
were composed of material primarily coming from degenerated tubular 
epithelium and that granular casts were relatively young cast.s, 
hyaline casts older in the sense of requiring a longer time for their 
preparation. It did not seem very probable that albumin excreted 
from the glomerulus in solution would coagulate or precipitate 
in the tubule, though this mechanism might easily take place with 
fibrin casts if such really ever occurred in the urine. 

The work of Schlaycr and his co-workers at about this time had 
aroused much interest in the functional distiwhances resulting from 
experimental acute renal lesions. They had differentiated the two 
main groups of di.sturbances, the tubular and the vascular, and 


- Boston Mod. aiul Siirp. Jour., 190S, rlviii, COO. 
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had outlined the functional disturbances characteristic of each. 
In their work they had emphasized the frequent discrepancies 
between functional change and demonstrable anatomical lesion, 
especially in the group of vascular riephritides. O’Hare and rnyself 
undertook a careful study of the finer histology of some of these 
experimental lesions, and were able to show that in the vascular 
group, glomerular lesions were more common than Schlayer and his 
co-workers had found, and that they occurred in a considerable 
variety of forms. One of these lesions consisting of the deposition 
of fine hyaline granules in the wall of the glomerular tuft was a 
type of glomerular degeneration previously undescribed,'^ while 
others of them were similar to lesions sometimes or often found in 
human kidneys."* Still there remained a definite discrepancy between 
functional disturbance and anatomical change in the kidney, and 
our histological studies did not throw mueh light on the nephritis 
problem in man whether looked at from a functional or from a 
structural view-point. 

Experimental acute lesions lend themselves well to study with 
functional tests. It was interesting to see the relation of the phenol- 
sulphonephthalein test to the non-protein nitrogen or urea nitrogen 
of the blood; the phthalein output quickly drops, the blood nitrogen 
more slowly increases; the former expresses the immediate func- 
tional condition of the kidney; the latter measures the result of 
the past and present hinderance to renal excretion.-^ In the same 
way the amylase in the urine was studied by Fitz** in contrast to 
the urea nitrogen of the blood. Fitz found that amylase followed 
much the same curve of excretion as did phthalein, but as a test for 
renal function was less delicate than the phthalein test. As had 
been done by Schlayer, water, salt, lactose, and potassium iodide 
excretion were studied. Using experimental lesions, since their 
severity can be controlled very accurately, a good understanding 
of several of these functional tests and their relative values was 
obtained by us and by others more quickly than would have been 
possible from the study of human acute nephritis when much time 
would have been lost in waiting for the necessary number of suitable 
cases to turn up, and so for experimental study we were in a better 
position to apply the.se tests to human cases. 

Equally well are the acute experimental lesions adapted to the 
study of the effeet of diuretic drugs. O’Hare, Walker, Dawson 
and myself have investigated in this way theobromine sodium 
salicylate,^ theocin, caff ein, potassium acetate, and water* and found 

’ Chri.sti.'in, Boston Med. and Surg. .Tour., 190S, clix, 8. 

< Christian and O’Hare, Jour. Med. Res., 1913, x-xiu, 227. 

‘ Frothinghain, Fitz, Folin, and Denis, Arch. Int. Med., 1913, xii, 24.5. 

* Arch. Int. Med., 1915, xv, 524. 

' Cliristian and O'Hare, Arch. Int. Med., 1913, xi, 517, and O'Hare, .AreJi. Int. 
Med., 1915, XV, 1053. 

* Walker and Dawson, .\roh. Int. Mod., 1913, xii, 171. 
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that all tended to shorten rather than prolong the life of animals 
with severe acute uranium nitrate neplu-itis. Over short periods of 
time -with animals anesthetized with urethane, Fitz® found that with 
an acute renal lesion produced with uranium nitrate, theobromine 
sodium salicjdate and theocin caused an increased output of water, 
sodium chloride, and nitrogen, and did not diminish phthalein excre- 
tion; while with a lesion produced with potassium bichromate there 
was no increased output of nitrogen, and phthalein excretion was 
diminished when there was a mild renal lesion. Using phthalein 
as a measure of renal function we were unable to discover any 
definite constant improvement in renal excretion followmg the 
use of the theobromine sodium salicylate. When the lesion was 
severe the phthalein usually indicated that the diuretic had made 
the function of the kidney worse.^® These diuretic substances 
quickly lead to renal fatigue with decreased excretion. Our experi- 
ments, as a whole, indicated harm rather than benefit from giving 
diuretic drugs in acute nepliritis. 

Very interesting observations were made on the relation of potas- 
siurn excretion to renal lesions. In one of our patients with chronic 
nephritis it was noticed that a substitution of potassium chloride 
for sodium chloride in a dietary test of renal function produced toxic 
symptoms. In animals with acute experimental renal lesions 
Smillie^' found that a stage was soon reached measured by a non- 
proteid nitrogen value in the blood of 100 mgm. per 100 c.c. of blood 
in which the kidney was very slightly permeable to potassium 
salts. Under these conditions potassium salts were markedly toxic, 
rapidly causing the death of the animals, though an animal with 
a normal renal function could tolerate large doses of potassium 
without any evidence of injury. The rapid excretion of potassium 
with an intact kidney prevented any evidence of toxicity; delay 
excretion by a renal lesion and toxicity at once became evident. 
These studies indicate that large doses of potassium iodide, for 
example, might be definitely injurious in a patient with markedly 
impaired renal function. 

In man chronic rather than acute renal lesions are encountered 
most often, and the ■problems of chronic nephritis receive the 
greatest attention from pathologists and clinicians. Could one 
produce with regularity in animals various types of chronic renal 
lesions analogous to those found in man, many problems could he 
studied by methods not applicable to the human being. To produce 
such a chronic nephritis experimentally many efl'orts have been 
made. Like other experimenters we have been able to produce in 
animals, chiefly rabbits, lesions of a chronic nature with connective- 
tissue overgrowth very similar to those found in the types of chronic 

’ Arch, of Int. Med., 1914. xiii, 94.S. 

■^ Cliristiaii, Arch. Int. Mod., 1914, xiv, 827. 

" Arch. Int. Med., 1915, xvi, S.'iO. 
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nephritis seen in man. With repeated sublethal doses of uranium 
nitrate and of potassium bichromate, chronic experimental lesions 
were produced by Smith^^ and similar, possibly more constant, 
results were obtained by O’Hare’® with a combination of a chemical 
substance (uranium nitrate) and bacteria (B. coli communis). 
These lesions were quite similar to those obtained by other observers 
hsing a variety of substances as causative agents, but all alike fail 
of the intent held by most workers — ^namely, to produce regularly 
chronic lesions capable of functional study with a view to tlxrowing 
some light on the cause, the symptomatology, and the treatment of 
chronic nephritis in man. The kidney of animals possesses a 
surprising power of regenerative repair which makes uncertain 
the production of chronic lesions. Moreover, however close the 
resemblance, it cannot be said that in animals a condition identical 
with chronic nephritis in man has been produced as yet by any 
experimenter. Finally, the methods usually employed for the 
production in animals of such chronic lesions are at best only 
remotely related to any possible causative factors of chronic nephiitis 
in man. 

To help in any understanding of human chronic nepliritis cluonic 
lesions must be produced in animals with great regularity, and they 
must cause in the animal changes of a nature similar to those ob- 
served in man, such as vascular hypertension, cardiac hypertrophy, 
dyspnea, edema, uremia, etc., before much information can be 
gained about chronic nephritis from animal experimentation. Looked 
at in this way all work on experimental cluonic nephritis falls short, 
though some of the phenomena mentioned above can be produced. 
However, it does not seem impossible that in some animals a true 
cluonic renal lesion with the typical secondary conditions that go to 
make up the picture of cluonic nepluitis in man should be produced 
by experimental methods of investigation. Such an accomplish- 
ment would facilitate undoubtedly the um-aveling of the nephritis 
problem in man, and its value would be so great that it is well 
worth while to continue to strive for its attainment. 

Though the experimental studies of Schlayer and his co-workers” 
differentiated two very distinct types of renal lesion, the vascular 
and the tubular, and though with their methods of study each type 
was shown to cause very characteristic disturbances of renal function 
in animals, the value of these studies has been rather in re-arousing 
« interest in the investigation of renal function in human nephritis 
than in furnishing us with any satisfactory fimctional classification 
of renal lesions in man. In each case of human nephritis both 
tubules and vascular apparatus usually are involved. The one 
structure or tlie other may be distiubed in greater amount, but it 
has not been possible, except in very few cases, to separate the 

« Arch. Int. Mod., 1911, viii, 481, “ Ibid., 1913, xii, 49, 

Schlayer and Hcdinger, Dcutsch. Arch. f. klin. Med., 1907, xc, 1. 
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patients with any sharpness into cases with tubular lesions and cases 
■with vascular lesions in the sense of Schlayer and his co-workers. 
Two of the substances which they used for functional testing in 
animals have hardly in the human being measured up to the useful- 
ness which might have been anticipated from the results in animals 
or which was claimed at first from their use in man. Schlayer 
utilized the time required for the excretion of a given amount of 
potassium iodide as an index of tubular efficiency and the time 
and amount of lactose excretion to indicate the efficiency of the 
glomeruli. We, like other observers, have used these substances 
in a very considerable number of patients, but gradually have 
discarded them as furnishing comparatively little useful information. 

Widal and his co-workers*® studied the renal excretion of sodium 
chloride and nitrogen and grouped their cases of clironic nephritis 
into those with deficient power to excrete sodium chloride, which 
cases usually showed edema as a chief symptom, and those unable 
to excrete nitrogen readily in which uremic manifestations generally 
were prominent. Our study of salt and nitrogen excretion except 
in an occasional case has not yielded any sharp differentiation of 
patients. There is an occasional patient with a marked inability 
to e.xcrete sodium chloride who becomes edematous when sodium 
chloride intake exceeds sodium chloride output and M-hose kidney 
shows but little if any impairment of its function to rid the body of 
• nitrogenous substances; but such cases often are not, strictly 
speaking, cases of nephritis but rather patients with disturbed 
salt elimination, and no more to be regarded as nepliritis than would 
be cases of diabetes mellitus or diabetes insipidus. If the typical 
cases of chronic nephritis, whether edema is a prominent feature 
or not, are investigated with respect to salt and nitrogen elimination 
it has been our experience that in most patients both show delayed 
excretion; in the earlier stages salt excretion rather than nitrogen 
excretion is disturbed, but as the disease progresses, nitrogen 
excretion becomes increasingly delayed until in advanced cases 
both salt and nitrogen excretion are markedly and about equally 
disturbed.'® We have not encountered cases of the tyjie described 
by Widal with normal salt excretion and delayed nitrogen excretion. 

In all of the earlier functional studies of patients with nephritis 
the desire to make an anatomical diagnosis has been prominent; 
sometimes it has been the acknowledged goal, at other times, thougii 
not so stated, it is evidently the aim of the investigator. Little by 
little it has become recognized that such an attainment has not 
been approached with any closeness, and I think by most iiu'csti- 
gators it is now regarded as improbable that we will ever be able 
to correlate closely postmortem anatomical appearance with the 


Mouvemont MM., 1013, 1, 1. 

'* Frothiimlmni and Sniillic, Arch. Int. Med., 1915. xv, SOI, and I'rothimthain, 
A.m. Joci!. Mei), Sc., 1915, cxlix, SOS. 
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functional disturbances of the kidney during life, at least so long 
as present pathologieal teehnic and classification continue in use. 
Improved methods of studying renal lesions, of course, ma}’ change 
these conditions at any time. In a number of patients we have had 
the opportunity to carry out a group of functional renal studies, 
and on the death of the patient have submitted the kidneys to 
pathological examination.*^ In these patients there was no evident 
relation to be made out between anatomical changes in the kidney 
and antecedent functional disturbances in any selective sense that 
would justify an anatomical classification. In our experience in a 
functional sense, patients with nephritis do not separate them- 
selves into distinctive groups; rather is it indicated that there is a 
progressive increase in functional disturbance with advance of the 
lesion, though there is an undoubted tendency for certain cases to 
show continuously a much more marked impairment of function 
as measured by one set of tests than by another, indicating that 
functional disturbances depend on selective excretory activity, 
and that were not the various renal struetures pretty generally 
involved in nephritis a more definite classification based on tests of 
renal function could be made. 

However, at the present time tests of renal function are of more 
value for indicating the presence of a renal lesion, for measuring 
its extent and for indicating its management than as a means of 
classification of cases. For these purposes they add greatly to the 
value of our clinical study of patients with nephritis. Out of the 
very numerous methods of testing renal funetion certain ones have 
survived either by reason of ease of application or by reason of 
yield of information in proportion to the amount of labor they 
require. Some have been discarded because the same information 
may be obtained from simpler proeedures or from ones requiring 
less complicated and expensive apparatus or occupying less time 
in their carrjang out. Others have been given up because they 
caused more discomfort and inconvenience to the patient than 
some other one yielding the same information. Those that are still 
in use, though they yield much valuable information, are not 
thoroughly satisfactory, and better ones probably can be worked 
out with our increasing knowledge of renal function under varying 
conditions in man and animals. 

The functional tests now most generally used are the ones which 
show the power of the kidney to excrete a dye-stuff and those that 
measure the effieiency of the kidney in the e.xcretion of water, salt, 
and nitrogen. Of the former group the phenolsulphonephthalein 
test of Geraghty and Rowntree*® very largely has superseded all 
others as being the best of these tests, owing to its simplicity and its 
accuracy. 

FrodunRhiim, Am. Jouii. Med. Sc., 191C, cli, 72. 

.lour. Piinrin. and Exp. Thorap., 1910, 1, .579. 
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To determine the excretion of M’ater, salt, and nitrogen, several 
methods are employed. These substances are quantitated in the 
urine in relation to a fixed dietary intake; or they are quantitated 
in the blood; or the relation betn-een the amount in the blood and 
the urine is expressed in the form of a formula of excretion. 

The impetus more recently to the study of urinary M’ater, salt, 
and nitrogen in relation to dietarj' intake vre owe to the German 
clinics, especially to von IMonakow'® and to Schlayer and ITedinger.^^*’ 
Two general plans have been followed. By one of these tlic patient 
is on a fixed diet containing a known amount of fluid, salt, and 
nitrogen. By quantitating these substances in each twenty-four- 
hour amount of urine the promptness and completeness of excretion 
of the added salt and nitrogen are determined. Delay in excretion 
or incomplete excretion is indicative of distiu-bed renal function. 

By another plan on one day the patient has a standard mixed 
diet containing definite amounts of salt, nitrogen, water, and i)urin 
bases, in certain of the meals little, in otliers a considerable amount. 
The urine is collected in tv'o-hour portions and the salt, nitrogen, 
and specific gravity of each portion is determined. The curves 
of excretion as plotted from the values so obtained in comparison 
MUth the excretion from normal kidneys indicate departure from 
normal renal funetion. 

Tlie determination of these substances, salt and nitrogenous 
bodies, in the blood has been made by numerous observers in the 
past, but the simplified methods of Folin-‘ and of van Slyke" 
recently have stimulated and mad6 possible many new and excellent 
investigations of this phase of the subject. 

To Ambard"’ is due most credit for our present interest in the 
rate of excretion of nitrogen and salt as determined from formulie 
wliich take into account the concentration of these substances in 
blood and urine, rate of urine floAv, and weight of the patient. 
Ambard and his co-workers have norked out many of the laws 
governing these excretions and have shomi their constancy nnclor 
normal conditions. iNIcLcan,^^ by a sligiit variation in tiie structure 
of the formula of Ambard, has expressed the excretion as a num- 
erical index which has some advantage over Ambard’s way of 
expressing his results. Van Slyke’s urease method of determining 
urea has rendered more accurate the determinations, and this 
method has been used by i\IcLcan to give a greater coiistajiey to 
his figures than would have obtained with tlic older methods of 
determining the urea. However, it is only fair to Ambard and his 
co-workers to say that the work of others has aini)lified rather than 
corrected the conclusions drawn by Ambard from the studies made 
by himself and his associates. 

I* Ueiitsch. Arch. f. kliii. M«l., mil. Hi. 2-lS. == II)id.. 19M. cxiv, 120. 

Jour. Biol. Chem.. 1912, -19:5. " Ihich. mi l, xi'c, 211. 

" rhv.HoIosic NorniMo cl BiilhoIoHauc dcj Rciir*. T’.oris, lOM. 

5* Jour. Exp. Med., 1915, xxii, 212. 
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The work of all of these observers is open to the criticism that 
each observer has used, as a rule, but a single method of studjdng 
renal function, usually the method devised by himself, and he has 
not compared often the results that might be obtained by appl3dng 
to the same patients several methods of study. Furthermore, it is 
surprising how few of the cases studied by functional methods have 
had checking up from postmortem anatomical studjL We have 
alreadj'’ called attention to the unsatisfactoriness of the correlation 
between histological changes in the kidnej'' and prior functional 
renal study. Still, the autops.y checking up of results is ver^^ salutary" 
and, of course, excludes certain errors, such as the diagnosing of a 
simple chronic passive congestion as a chronic nepliritis. It is to 
be remembered, however, that most of the fatal cases will have had 
functional study under the handicap of the seriousness of the 
patient’s condition hindering the carrjdng out of many functional 
studies and really represent the function of the late stages of a 
nephritis in relation to postmortem findings. As already stated 
we have had a certain number of cases for functional studj^ and later 
have had opportunity to examine their kidneys. However, in almost 
all of these the dietar.y tests were impossible of carrjdng out satis- 
factorily, owing to the advanced stage of the disease, and so the 
studies of renal function were incomplete. It will be necessar^^ to 
make studies of renal function at intervals during the course of 
nephritis, and then on the death of the patient studj’’ the kidnej'’ 
histologically before a satisfactory verdict can be rendered on the 
relation between renal function and renal structure, as shovTi by 
the pathological study of the terminal stage of the nephritis. 

We have been able to study a considerable number of non-fatal 
cases with a variety of methods of testing renal function, such as 
the phenolsulphonephthalein test, the added urea and salt dietary 
test, the test renal day, the determination of the indices of urea 
and salt excretion, etc.^“ Some of these tests can be carried out 
almost simultaneously; others of them require scA^eral daj's, and 
only one at a time can be done. For these reasons there is the 
possibility for variations in the patient’s condition influencing 
renal function, so that in comparing the results of different tests 
conditions are not always identical. Still in most cases there is 
a surprisingly close parallelism between the results obtained from 
different methods of testing renal function. Almost alwaj's a low 
phthalein output is accompanied by an increase in urea or total 
non-protein nitrogcir in the blood, and the index of nitrogen excretion 
is proportionate^^ lowered beloAV the average normal figure. In 
these cases dietary tests of an\’ sort show delaj'ed excretion of nitro- 
gen and salt with fixation of specific gravitj^ and percentage con- 
centration of nitrogen and salt. Occasionally there are exceptions 
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and one set of tests indicate less disturbance of renal function than 
anotlier set. In some of these patients these variations arc obviously 
due to extrarenal causes or changes in the patient’s condition 
during the course of the testing. There remain, however, a dew 
cases where no explanation can be found for failure of the results of 
different tests to agree, and for this reason alone it is important not 
to confine one’s study of renal function to too few tests, however 
satisfactory the individual test would seem to be. 

Patients who show these marked disturbances of renal function 
as measured by several tests usually are quite evidently seriously 
ill patients when studied merely by the regular routing methods of 
history of symptoms and simple physical examination. They are 
undoubted cases of advanced clironic neplrritis, and there is no 
question as to diagnosis; renal tests are not needed to make the 
diagnosis and really do not help from that view-point. Neverthe- 
less, by using tests of renal function some cases are found which, 
while shoAving marked disturbances of renal function, have but 
few if any symptoms and appear to be but slightly sick individuals. 
Their poor renal function comes as a great surprise to the clinician 
in charge. Here the tests are of much use in making a prognosis 
and enable the physician to warn his patient of impending catas- 
trophy. Although he may be unable in any way to prevent this 
catastrophe, fore-knowledge of it may be of incalculable value to 
the ]5atient and family. In our experience in such cases the progress 
of the disease has borne out the accuracy of the information from 
the tests of renal function, provided tliey have not been made during 
a period of acute exacerbation of renal disturbance or when renal 
insufficiency is aggravated by an increased, though temporary, 
circulatory insufficiency. In cases in which there is any suspicion 
of these conditions the renal tests should be repeated after an 
interval. In our exjierience, however, acute exacerbations of renal 
disturbance and circulatory deficiencies are evident in studying 
almost all of the cases, and .should not form any appreciable source 
of error in interpretation. Obviously tests of renal function like 
all clinical tests should not be e.xaltcd into a fetich; without an 
admixture of brains and common sense they can lead to absurd 
conclusions with the man who is willing to stake all on a single 
test. A recent excessive ingestion of proteid by a patient with a 
stricture of his urethra, but otherwise healthy, could easily simulate 
a marked renal insufficiency by several tests and mislead that tyj)e 
of clinician who with but a scant glance at his patient and no 
conception of the patient’s symptoms rushes to his laboratory 
te.sts, with the idea that scientific accuracy increases by the square 
of the distance from the bedside and by the cube of the time sj)ent 
in carrying out a test out of touch with the sick man. This would 
seem so evident a proposition as not to need repetition, and yet I 
reuret to say that 1 have .^een almost this identical mistake made. 
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As I have pointed out earlier in this paper, tests of renal function 
have a value for three purposes; for diagnosing the presence of 
renal lesion, for measuring its extent, and for indicating its manage- 
ment. For diagnosing the presence of marked renal disturbances 
the tests as just pointed out are not of great value because the 
existence of marked nephritis is usually evident without them. In 
the earlier stages of nephritis tests of renal function are of con- 
siderable value in diagnosis. It must be admitted that albumin 
and casts in the urine are among the most delicate indicators of 
disturbed renal function. When found the question arises, Do they 
indicate a disturbed function of a type to be regarded as a nephritis 
that will progress? In these earlier cases phenolsulphonephthalein 
excretion is so nearly normal as to be of no diagnostic aid. Non- 
protein nitrogenous bodies in the blood are well within normal 
limits and their determination does not help. It is in these earlier 
cases that the dietary tests indicate distinct disturbance of the 
type found' in definite chronic nephritis, though the disturbance 
is less evident than in a somewhat more advanced stage of the 
lesion. Delay in excretion of sodium chloride, a tendency to 
fixation of specific gravity, hypersensitivity with polyuria or rapid 
fatigue, all are suggestive of an actual nephritis in the patient with 
slight albuminuria or cylindruria. We have found just these changes 
in cases in which phenolsulphonephthalein output was good and 
blood urea was normal, but in which sjTnptomatology, slight edema, 
moderate hypertension, etc., seemed to clearly indicate that they 
were cases of early chronic nephritis. Very likely without this 
collateral evidence a diagnosis of early chronic nephritis should 
be made on patients with slight albuminuria, and these changes 
just enumerated as indicated by dietary tests. These cases very 
frequently show, too, a lowered index of urea excretion and often 
a plus salt balance, and these methods are of equal va.lue with the 
dietary tests. 

We should not be too dogmatic, howe\'er, with regard to the 
diagnosis of early stages of chronic nepliritis b.y renal dietari' tests 
or determinations of the indices of urea and salt excretion. Almost 
all of these studies have been made very recently, and one is not 
justified in saying that a patient with these slight disturbances 
of renal function is in an early stage of nephritis until many such 
cases are tested and watched and retested over a period of five or 
ten years and found to develop with great regularity into tyjjical 
cases of chronic nephritis, which means that they show themsehx’s 
to have a progressing renal lesion ultimately fatal and showing 
at the postmortem examination an anatomically demonstrated 
chronic nephritis. We are in danger iir present enthusiasm to 
overlook the fact that in the study of a chronic disease almost no 
method can have a proved value until much time has elapsed. Such 
a i)roved value certainly cannot be attached at present to these 
tests of renal function. 
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What are the relative values of dietary tests such as the added 
salt and urea test and the dietary test renal day as compared with 
the determination of the indices of urea and salt solution? I do 
not believe that we are in a position to give an answer now. As 
I have already pointed out in our patients all the tests agree sur- 
prisingly well, but we have not observed long enough the very early 
cases to be justified in holding any definite opinion as to relative 
value. The dietary tests are time-consuming for both patient 
and laboratory worker unless they can be simplified materially. 
Their inapplicability to ill patients unable to take the diets does 
not apply to early cases, but other objections do. The determination 
of the indices of excretion are quicker for the patient at least and 
simpler in not requiring hospital observation and a weighed diet. 
It seems to me, however, that variations in the indices in relation 
to variations in water output are not sufficient^’- well understood 
to justify our feeling completely satisfied with them. Then the 
occasional abnormally high indices that we get have not received 
satisfactory interpretation; they too require the time element and 
repetitions from period to period to be understood. So I feel that 
both methods of testing renal function should be persisted in for a 
much longer time before we are justified in giving up cither one in 
favor of the other. 

■\^Taat value have these tests in prognosis? It is in this connection 
that we get most help from tests of renal function. The tests aid 
very greatly in determining the severity of renal iin’oh’cment and 
so aid in making a prognosis. The prognosis based on the tests, 
however, is one of degree of renal lesion rather than of duration of 
life. Duration of life depends on rate of progress of the lesion and 
the ability of the body to adapt itself to deficiencies in renal excre- 
tion, both difficult of foretelling. So until the tests indicate a 
very marked degree of renal insufficiency we can only surmise in a 
very loose way as to probable length of life. Repetitions of the 
tests at inter\’als give.s us some measure of rate of progress, but the 
course of development of the renal lesion in many cases undoubtedly 
is one of ])criods of exacerbation followed by periods of quiescence 
and little change. This decreases tlie accuracy of prognostic deduc- 
tions from tests made at intervals. Still, tests of renal function do 
aid us materially in forming an opinion as to the probable period 
of activity of life of our patient and without them this becomes to a 
larger extent a matter of mere guess-work. 

For some time we have been planning the therapeutic manage- 
ment of patients with nephritis on the basis of the evidence from 
our tests of renal insufficiency. There seems little doubt but that 
a more appropriate degree of limitation of activity can be made 
with a knowlcrlgc of the condition of renal function. Dietary 
regulations based on the ability of the kidney to excrete water, 
nitrogen, and salt as compared with the normal would seem to have 
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a rational basis. If it is evident that the kidney excretes any of these 
substances slowly, or if fatigue appears shortly after excretion 
begins, the deduction made is that an excess of any of these sub- 
stances in the food intake vdll overwoi’k the kidney and probably 
increase the renal damage; on the other hand a decrease in the 
intake will allow of a rest of renal function with either a gradual 
increase in power to excrete or a less rapid progression in the renal 
lesion. Tins is the hypothesis on which we work in planning a diet 
based on the ability of the kidney to handle water, salt, and nitrogen. 
Long experience has indicated that an empirical reduction in intake 
of salt and nitrogen does benefit the patient. There has been 
much discussion as to whether water should be increased or decreased. 
Limitation determined by renal function seems a more rational 
plan. Further trial and continued observation of patients alone 
can show how far this is true. 

If salt is excreted poorly and there is edema, reduction in salt 
intake usually decreases the edema if it does not arise from circula- 
tory deficiency, and this benefits the patient. When there is poor 
salt excretion Imt no tendencj’’ to edema, does a salt excess in the 
food really act as a renal irritant in any sense? Probably it does, 
but I do not think our work so far has answered that question 
definitely. 

In the same way if nitrogen elimination is poor a diet low in proteid 
leads to a decrease in blood urea, and in total blood non-proteid 
nitrogen and the index of urea excretion appears to improve, but 
we do not know how much this change really benefits the patient. 
We do not believe that these nitrogenous substances which we 
quantitate — urea, uric acid, amino acids, etc. — are injurious in them- 
selves. We assume that when they are poorly excreted the actual 
toxic substances are retained in the body because in the uremic or 
toxic state, when presumably they are being retained, we usually 
obtain high values for non-proteid nitrogen in the blood and have a 
low index of excretion, indicating defective excretion of nitrogenous 
substances. We assume that the toxic substance is a nitrogenous 
body, and so at the same time is poorly excreted. Very likely this 
is true, but as yet it is only an assumption and should be recognized 
as such. Decreasing food nitrogen like decreasing food salt very 
probably leads to renal rest and improvement in renal function, 
and so to better excretion of toxic substances. Much careful 
observation, however, is needed as to the efiect of dietary limitations 
on renal function before we can diet rationally our patients with 
nephritis. 

Just the same thing holds with regard to the desirable amount 
of liquids for a patient with nephritis. In the patient with edema, 
water reduction is indicated. Without edema we are far from 
sure how to proceed in the question of the amount of fluid to be 
given. Observation of the relation between the amount of fluid 
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intake and nrine_ output helps us, but in some cases definite renal 
hypersensitivity is present and we do not know the relation that 
exists between fluid intake and hypersensitivity with regard to 
renal irritation, and progress in renal damage. Here again much 
more careful observation is needed. 

Our attitude toward dietary restrictions must be intenvoven 
closely with that toward diuretic drugs. Water, salt, and some of 
the nitrogenous constituents of food are diuretic in their action, 
inasmuch as they increase urinary excretion. In considering dietary 
regulations we have emphasized the importance of considering the 
element of renal fatigue and of renal irritation in determining the 
advisability of certain dietary limitations. These same factors 
must be considered in regard to rliuretic drugs. The efi'ect of 
digitalis in improving cardiac function is one of our most brilliant 
therapeutic efl'ects, and yet we know that with too long-continued 
doses of digitalis damage to cardiac function quickly results. 
For digitalis we have quite good indications as to when it is doing 
damage. Do diuretic drugs have any analogous relations to renal 
function? jMay they do damage to renal function? Have we 
indications of an injurious effect from them? 

I have already pointed out that in acute experimental renal 
lesions we do have considerable evidence that diuretic drugs arc 
harmful and there is very little evidence of a beneficial action. For 
chronic lesions animal exjjcrimentation gives us no satisfactory 
material for testing, and so we are compelled to base our opinions 
on observation of patients with clironic nephritis in whom complicat- 
ing factors render judgment more likely to be fallacious. Diuretic 
drugs under certain conditions can increase the output of urine. 
If there is present a considerable degree of edema, theocin and 
theobromine sodium salicylate will increase the amount of urine in 
certain patients. In our experience*'’’ this has been mainly in patients 
with cardiac insufficiency rather than renal insufficiency. Without 
cardiac insufficiency, and with renal insufficiency, diuresis in our 
e.xiyerience usually does not occur from diuretic drugs even when 
the edema is marked. This suggc.sts that if the renal damage is 
in itself sufficient to cause edema, diuretics are unable to stimulate 
the kidney directly or indirectly to sufficient additional activity to 
increase the flow of urine. When a diuresis occurs what constituents 
are increased? Of cour.se the output of water is incrcascfl. Some 
recent observations of ours .show that with the increase in water 
there is a considerable increase in sodium chloride output, but 
relatively much le.ss of an incrcascfl output of nitrogen. The 
removarof the excess of fluids from the patient’s tissues is eert.'iinly 
beneficial, but their removal may not improve renal function. In 
fact, our observations show that following an active diuresis there 
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may be for a clay or two a decrease in renal function as measured by 
the index of urea excretion. Such a decrease we have seen more often 
than an increase. Probably this is due to renal fatigue and not to 
renal damage. Even so it indicates the possibility of harm from 
over vigorous diuresis. If in the presence of edema, nitrogen output 
is only moderately increased by diuretics, this should arouse skepti- 
cism as to the value of diuretics in patients without edema in whom 
their toxic condition indicates retention of toxic substances, '\^dlat 
evidence have we that diuretics in any way increase the output 
of these hypothetical toxic substances possibly nitrogenous in 
nature? It seems to me that we have very little acceptable evidence 
for this. Although in cases without obvious edema after the use 
of diuretics we do at times get a considerable increased elimination 
of fluid and salt; to a less degree of nitrogen^ we do not know that 
this benefits the renal condition. The possibility of doing damage 
with diuretics always has to be kept in mind. Unlike digitalis we 
have very unsatisfaetory signs of renal damage from diuretics. If a 
diuresis does not occur it is probable that a continuation in the use of 
diuretic drugs will work an injury. If a diuresis does occur we are 
not sure that this is beneficial except insofar as the removal of fluid 
makes the patient more eomfortable. Possibly our tests of renal 
function may prove very useful in determining benefit or harm 
from diuretics. At present the factors concerned in diuresis are 
far too little known and much study of the action of diuretics in 
chronic nephritis in man are needed before we are prepared to utilize 
them rationally in the treatment of nephritis. In such a study 
it would seem that very little help is to be expected from experi- 
mental pharmacology. The work must be done on man. With 
our greatly improved methods of clinical observation, and par- 
ticularly with our methods of testing renal function, our clinics 
probably can advance our Imowledge of the action and use of 
diuretics. We must acknowledge frankly the present meagerness 
of our knowledge of diuretics and approach the problem with both 
enthusiasm and scientific skepticism. With this attitude I feel 
that the study of diuretics is an important problem for the clinician 
to work on. Moreover it gives promise of yielding important results. 
Certainly, almost any definite knowledge of the laws or principles 
underlying the action of diuretics will be an addition welcome to 
all clinicians. 

So far I have confined my attention to renal structure and to 
renal function in relation to diet and diuretics. Other important 
problems in nephritis are concerned with certain results of the 
disturbed renal function. In this group come hypertension, uremia, 
albuminuric retinitis, edema, dyspnea, etc. Of them much study 
has been made and some of them have been discussed by previous 
Harvey lecturers, and I can add relatively little to what they already 
have said to you. 
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Graphic methods of studying the cardiovascular apparatus have 
emphasized the early occurrence of InTJertension, cardiac hyper- 
trophy, and myocardial disturbance in many cases of nejiliritis, 
but they Jiave not thrown much light on the relation between 
them and the renal lesion. In my own clinic, where we have made 
much use of the electrocardiograph in the study of the cardiac 
condition of our cases, I have been impressed with the great fre- 
quency of cardiac changes in cases of chronic nephritis and the very 
great importance of them as causes of the patients’ incapacity. 
Particularly interesting in this coimection have been cases in which 
hypertension seemed undoubtedly the primary condition, myocardial 
disturbance secondary, and renal insufficiency a negligable feature 
in the case. Studying the cases we find very slight evidence of 
impaired renal fimetion, and in a few fatal cases the kidneys have 
been essentially normal so far as glomeruli and tubules were con- 
cerned. There was marked cliromc passive congestion of the kidney, 
for these patients have died from cardiac insufficiency. Arterioles 
everywhere showed thickening, and therein seemed to be the cause 
of the hypertension. It has seemed that in this tjqie of case myo- 
cardial insufficiencj^ was slower in appearance than in patients with 
renal insufiiciency and hypertension. All clinicians are familiar 
with this tjqie of patient, but it seems to me that they are probably 
more numerous than we have supposed, because without studying 
their renal function we have assumed them to have a more extensive 
renal lesion than they do, and so classified them among our cases 
of cluonic nepluitis when really they did not belong there. Possibly 
a more careful study of this group may throw some light on the 
mechanism of the hi’pertension in clironic nepluitis. 

None of our studies have been concerned with the cause of uremia. 
Its importance is obvious, but none of our group of workers has 
possessed the chemical knowledge needed for such a study. The 
primary problem in uremia is to know the nature of the toxic 
substance that causes the uremic manifestations. Important 
studies have been made on the problem in other laboratories, 
but not yet have they advanced to the point of giving us a means 
of recognizing toxic substances and studying their distribution and 
effects as a part of the problem of the clinical study of nephritis. 

In our cases Woods”’ has made a careful study of the eye-grounds 
to sec if any relation between albuminuric retinitis and remd 
function could be found. It has been claimed by Widal and his 
co-workers-® that albuminuric retinitis was closely related to nitrogen 
retention. To see if this were true the total non-protein nitrogen 
of the blood was determined in a group of cases and the figures 
obtained tabulated along with the changes observed in the retina. 
Naturally, since in cases of severe nephritis retinal changes are 
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more common than in mild cases, our cases with high non-protein 
nitrogen figures showed retinal changes more often than those with 
low figures. Hou'ever, there was no relation to be made out 
between the retinal disturbance and degree of nitrogen accumulation 
in the blood. To see whether there was any parallelism between 
the occurrence of retinitis and the amount of various forms of 
nitrogenous bodies in the blood, determinations of urea, uric acid, 
creatin, creatinin, ammonia, and amino-acid nitrogen were made 
but no relationship could be found to exist. It was thought possible 
that some relation might exist between the amount of non-proteid 
nitrogen in the spinal fluid and retinal changes, so this was deter- 
mined as well as the urea content of the spinal fluid; but here 
again no relationship was found. It was interesting to see how 
closely parallel to each other ran the urea values for blood and 
spinal fluid, there being very slight differences between the two, 
while for total non-protein nitrogen the amount in spinal fluid 
lagged very considerablj’' behind that in the blood. Not enough 
spinal fluid was available for determination of the other nitrogenous 
bodies which we quantitated in the blood. 

The dyspnea of nephritis is of much interest; often it is a very 
distressing symptom in our patients. It presents itself in many 
forms. Very often it is paroxysmal with a proneness to nocturnal 
attacks. Periodicity commonly is a feature, often of the tjqiical 
Cheyne-Stokes type. In other cases the dyspnea is present almost 
continuously. In a few cases it is of the slow, deep variety, the air 
hunger type, such as we see in association with diabetic coma. In 
many patients the dyspnea in large part is associated with the 
cardiac insufficiency, which is marked as a condition due to the 
hypertension and myocarditis secondary to the nephritis. In other 
cases the cardiac element is slight or absent. In our clinic, Peabody-'’ 
has studied the relation of the dyspnea to acidosis, as this has been 
claimed by some to be the chief factor in the production of the non- 
cardiac dyspnea of chronic neplmitis. Peabody found that in 
mild cases of nephi'itis there was no evidence of acidosis, hlore 
advanced cases show an acidosis in the sense that much larger 
amounts of alkali are required to render the urine alkaline in reac- 
tion than is normally the case. Such patients, however, show no 
decreased CO2 tension in the alveolar air. It is only in the very 
advanced cases that acidosis becomes marked enough to cause a 
decreased COo tension in the alveolar air. The evidence at hand 
favors acid retention in these cases of nephritis rather than an 
abnormal formation of acid. The usual tjqie of dynspnea in nephritis 
is a periodic breathing of an irregular shallow type, and this will 
persist after the giving of an alkali has rendered the urine alkaline 
and restored the CO2 tension to a higher value. In some cases the 
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dyspnea is of the ‘‘ air hunger” type, and tliis may disapi)ear after 
giving alkali. Acidosis does not seem to be a sole factor in any 
sense in the usual dyspnea of nephritics who have no cartlia'c 
insufficiency. It probably has some influence, but other factors 
undoubtedly are active. Very likely variations in the sensitivity 
of the respiratory centre play an important part. If the respiratory 
centre is abnormally sensitive then very slight changes in the blood 
may be effective under these abnormal conditions, and both changes 
in the respiratory centre and in the blood are concerned in the 
dyspnea of nephritis. 

What I have presented is far from a complete account of the 
very many interesting phases of the neplmitis problem. As I stated 
in the beginning, I have made it fragmentary by limiting my dis- 
cussion to those phases on which my associates and myself have 
worked. I have purposely refrained from presenting tables, figures, 
and statistics, as such details are so difficult to keep in mind while 
listening to a paper. They may be found by those especially 
interested in the individual reports of our work, which have been 
published in current medical journals since 1908 and for which 
references are herevdth given. If I have succeeded in rekindling 
any interest in the fascinating problems of nephritis by presenting 
this account of our work, my purpose has been fully accomplished. 


THE SURGICAL SIGNIFICANCE AND OPERATIVE TREAT- 
MENT OF ENLARGED AND VARICOSE VEINS 
OF THE SPINAL CORD.i 

By Charles A. Elsberg, M.D., 

NEW YOItK. 

(From fho Third SurRical Sendee of Mount Sinai Hospital and the Surpiral 
Deparlincnt of the New Y'ork NcuroloKical Institute.) 


A STUDY of the literature of the subject will show that abnor- 
malities of the arteries of the spinal cord have been found jmst- 
mortem in a number of instances. Habercr^ has described a case 
of congenital obliteration of the aorta with a collateral circulation 
formed by means of the spinal arteries. Aneurysm of the pos- 
terior spinal vessels as the cause of spinal sjnnptoins was found on 
autopsy in the patients of Brasch,^ Baymond and Cestan,^ arul 
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Heboldt,® and at operation by the writer.*^ Angioma of the cord 
was the lesion found by Gaupp, Lorenz, and Barenbruch. The 
last two authors mentioned do not make it clear wliether the 
vascular disease affected the arteries or both arteries and veins of 
the cord.^ 

Surprisingly, little has been written on abnormal conditions of 
the spinal veins; for this reason it has seemed to me worth while 
to describe certain peculiarities of the veins Avhich I have observed 
in the course of a large number of operations upon the spinal cord. 

As is well known, there are two main posterior spinal veins which 
run on the posterior surface of the cord from the conus medullaris 
to the medulla. These two veins are, normalh^ somewhat tortuous; 
they lie superficial to the origins of the posterior spinal nerve 
roots and communicate with eaeh other by means of small branches. 
The main trunks are joined by small veins from the posterior spinal 
roots. 

1. The Diagnosis of Spinal Compression from the Appear- 
ance OF THE Veins below the Level of the Pressure. The 
posterior spinal veins are sometimes considerably enlarged below 
the level of a spinal compression. On account of interference by 
the pressure of an extramedullary neoplasm with the return venous 
flow, the veins become much enlarged and engorged with blood 
for a considerable distance below the level of the tumor. When 
the cord of such a patient has been exposed, one or both veins 
appear very large and very prominent; they are often more tor- 
tuous than normal. In intradural inflammatory processes — men- 
ingitis and meningorayelitis — the cord has a pink color due to the 
fine network of distended arteries and veins in the hyperemic area. 
The appearance is not the same as that below 4 spinal compression 
in which distended veins stand out prominently on the creamy- 
white background of the cord. (See Fig. 1 , a and h.) 

In several patients upon whom I performed a laminectomy for 
a spinal tumor, and did not find the growth at the suspected level, 
this venous engorgement led me to search for the growth higher 
up. In one instance 1 had to remove five additional vertebral 
arches before the tumor was exposed and rerao^Td. 

It is important, therefore, for the operator to recognize and to 
understand the significance of these distended posterior spinal 
veins and to differentiate a venous engorgement due to pressure 
from an ordinary inflammatory hyperemia of the cord. 

2. Localized Enlarged and 'N’aricose ^TIN.s of the Cord. 
hi ore or less localized enlargement or varicosity of one or both 
posterior spinal veins is a condition which is not very rare; it may 

* .Archiv f. Psychiut., xvi, SIS. ' Surf;., Gynoc. and OI)st., 101.3. 

‘ Recently Cobb (Annuls of SnrBcry, December, 191.S) has described a cu-so of 
“homanRiomu of the spinal cord.” From tlie description Riven by the author, the 
case is very like those of Gaupp, Ltndcman, and Krause. 
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be the cause of local spinal s^Tnptoms, and complete relief from the 
sj-mptoms may follow an operative interference. 

Up to the year 1912 four cases had been reported in medical 
literature in which compression of the spinal cord by enlarged 
spinal A’^eins had occurred. Gaupp*^ described a case of what he 
termed “hemorrhoids of the spinal pia mater,” in whicli the lumbar 
cord was compressed by the dilated and tortuous vessels. Jum- 
entie and ValensP describe the postmortem appearances of the 
spinal cord in a patient with complete paraplegia. On the posterior 
sm-face of the cord, between the lower cervical and middle dorsal 
segments, there Avere numerous dilated veins. Some of these veins 
accompanied the nerve roots to the dural openings. Finally, 
Lindemann’® describes a case of varices of the vessels of the spinal 
pia mater and the cord as the cause of a total transverse lesion. 
The patient had the signs and sjTnptoms of a slowlj’- progressive 
transverse lesion of the cord of two j'ears’ duration, and succumbed 
to decubitus and sepsis. At the postmortem examination the 
veins on the posterior surface of the cord, beginning about 7 cm. 
beloAV the cervical enlargement, Avere much dilated and very tor- 
tuous, so that they caused a marked flattening of the cord. 

The case described by Krause” is the only one in Avhich the 
abnormality of the spinal vessels Avas found on the operating table. 
Krause’s patient presented the sjTnptoms of an intravertcbral 
groAAi;h of seven years’ duration Avhich had caused a complete 
paraplegia. At the operation he found a mass of dilated veins, 
some of AA'hich entered the cord at the level of the ninth to the 
twelfth dorsal A'ertebra;. The operator was able to ligate a number 
of the A'essels, but the patient did not improve, and death occurred 
three months later. 

Among 130 laminectomies for spinal disease I liaA'e G times 
found one or seA^eral enlarged spinal veins on the posterior surface 
of the cord. In all but one of the patients the enlarged vein ran a 
straight course; in scAwal instances the enlarged vein accompanied 
one of the spinal roots to tlie dural opening. (Sec Figs. 2 and 7.) 
All of the patients had the signs and symptoms of a Ica'cI lesion, 
and the greatest or only enlargement of the A'cin Avas found at the 
part of the cord Avhich corresponded Avith the symptoms. Tavo of 
the patients suffered from severe root pains and large veins Avere 
found to accompany the affected spinal roots. 

As soon as the laminectomy had been performed and the <lural 
sac had been incised the enlarged A'cin stood out prominently. In 
all of the patients the left posterior spinal A-cin Avas enlarged; it 
Avas three to sLx times the size of the vein on the right side, and 

» Bcitr. z. path. Anat. u. z. Allg. Path.. ISSS. 

* Revue ncuroloKiflue, 1911, xi.x, SI. 

•I* ZtFchr. f. (1. (te-;- Neurol, u, Psychiat., 1912, xii, .122. 

u ChirurKio licsi Gehirns und Uueckcnniarhs, 1911, p. 77S. 
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sometimes ran an abnormal course. The enlarged vessel sometimes 
ran underneath or around one or more nerve roots. (See Fig. 3.) 



In one case the vein ^Yas very tortuous (Fig. 4), so that it could 
fairly be called "varicose;” in another instance (Fig. 2) only the 
branch of the vein which accompanied the nerve root at the level 


Fio. 2.— EnlarKoil vein wliicli accompanied the left eishth posterior spinal root and caused severe root pains. 
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was enlarged. In still another instance a branch of the large vessel 
— itself three or four times as large as normal — entered the sub- 
stance of the spinal cord near or in the posterior median septum. 



Fifj. .1. — Enliirccd postorior .spinal vein whioh ran an abnormal course in relation 
to two po.stcrior nerve roots. 



Fig. -1. — Vnrico.so vein of the spinal cord. 
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The alinormal vein lay in the dorsal region in five and in the lumbo- 
sacral region in one case. 






648 elsberg; varicose veins of the spinal cord 

In all of the patients the greatest or only enlargement of the 
vein was found at the level of the sjTnptoms, and on the side on 
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was the primary condition and the cord disease was secondary, 
whether the reverse was the case or whether both played a part 
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in any of the patients it is impossible to say with certainty. In 
two the symptoms and signs Avere so similar to those of a spinal 
tumor that a probable diagnosis of spinal tumor had been made. 
In one patient the enlarged vessel lay in the general region oceupied 
by a tuberculoma which was successfully removed from the sub- 
stance of the lower dorsal cord. 

The discovery of the enlarged or varicose vein was in each instance 
an operative finding. That the abnormality was not temporary, 
perhaps due to the exposure of the cord and the change in pressure 
conditions, was proved by the fact that the spinal vein of the 
other side always appeared normal in size and position. Up to 
the present time only one excised vein has been subjected to a 



Fic:. S. — The vein has^ been liiratcd and part of it excised. The tumor lia.s l)een 
partly delivered from llie cord. 


microscopic e.xamination. Dr. Leo Buerger, to whom I am indebted 
for the examination of the specimen, reportetl that there was a 
“hyaline degeneration of tlie a’csscI walls.” 

I have made it a practice to c.xcise as niucli as possilde of the 
enlarged vein, although I am not prepared to say that this is necc.s- 
sary in all instances. (See Figs. 5 and 0.) The enlarged vein can 
usually be raised up from the cord l)y means of a strabi.smus hook, 
and ligatures of fine silk can be passed tiround the vessel by mean.s 
of ii small aneurysm needle. These veins are very fragile, and one 
must be very ciireful that the ve-ssel is not torn during the manipula- 
tions. If the veins of one or more posterior roots are enlarged the 
vessel.s should always be c.xciscd doAvji to the (bind oi)cning.s. 
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I, have described these abnormalities of the veins as interesting 
operative findings; we know nothing of their significance. It 
remains to state what results were obtained in the patients in whom 
enlarged veins were found and excised. Of the six patients, two 
had a spastic paraplegia with sensory level symptoms of long stand- 
ing, and their condition was unchanged after the operation.*- The 
patient with a tuberculoma of the cord (Figs. 7 and 8), improved 
very much, but the improvement was, without doubt, due to the 
removal of the grovi;h. A patient who had suffered from severe 
root pains confined to the distribution of the left eighth dorsal 
root, and in whom a much enlarged vein ran with the root, was 
entirely relieved by the laminectomy and excision of the large vein. 

Two patients were suspected of a spinal tumor, but nothing 
excepting the localized venous enlargement was found at the opera- 
tion. Both of the patients had well-marked sensory and motor 
signs, and marked improvement followed the surgical interference. 
One of the patients recovered entirely; his history is given in some 
detail in what follows: 

Ca.se I'Ilstorv. — A Turk, aged twenty-three years, was admitted 
to the neurological service of Mount Sinai Hospital on the service 
of Dr. B. Sachs in October, 1 914. The patient complained of cramp- 
like pains in the left side of the abdomen, running down the left 
lower extremity, of three months’ duration. With this there had 
occurred symptoms of increasing loss of power and spasticity in 
the lower extremities. 

Physical examination showed that the abdominal reflexes were 
absent on the right side. The knee-jerks were more exaggerated 
on the left side than on the right. There was no clonus or Babinski. 
The left leg was weaker than the right. There was slight tenderness 
of the spinous processes of the ninth dorsal vertebra. Wassermann 
test and Roentgen rays were negative. 

The symptoms gradually grew worse, so that one week later 
there was a slight Babinski on the left side, with exhaustible ankle- 
clonus and spasticity of the left lower extremity. The sensory 
signs consisted of almost complete loss of pain, temperature and 
tactile sensation of the right lower extremity up to the le^’el of the 
ninth dorsal segment. The symptoms, therefore, pointed to a 
focal lesion, probably in the left anterolateral region of the cord 
between the eighth and ninth dorsal segments, anfl the patient 
was transferred to my service for operation. 

Laminectomy was performed (Dr. Elsberg) on October IG, 1914, 
The spines and laminae of the seventh, eiglith, and ninth dorsal 
vertebne were removed in the usual manner. When the dura was 
opened a considerable amount of cerebrospinal fluid escaped, and 
tlie surface of the cord was seen to be normal in appearance. The 

M.nrch. 1910. One of tliesc pafionls h:i.“ improvod .so imich that iic Is ahlo to 
\V!ilk around without assistanpc. 
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fiftli and sixth dorsal arches ^Ye^e then removed and the dura incised 
in an upward direction. It was then seen that the right posterior 
spinal vein ran a normal course, while the left was much enlarged 
and ran together with the eighth left posterior root through the 
opening in the dura. The vein was almost again as large as the 
nerve root. (See Fig. 2.) The vessel was ligated at the dural 
opening and about 2 cm. of it was excised. The wound was closed 
in the usual manner. 

Convalescence was uncomplicated. The patient was out of bed 
in two and a half weeks; the symptoms of spinal disease grew less 
and less distinct; by the beginning of November all of the sensory 
and most of the motor symptoms had disappeared. Three months 
after the operation he was entirely well, and he was well when last 
heard from about six months after the operation. 

It may be that this remarkable result was due to the decompres- 
sive effect of the laminectomy. Pearce Bailey and I have shown 
that the free opening of the spinal canal and the entrance of air into 
the subdural space has a striking influence upon the spinal cord, 
and may, and often does, affect some change which temporarily or 
permanently benefits or checks the symptoms of local spinal disease. 
This may be the explanation for the postoperative course in several 
of our patients. 


THE EOLE OF THE SYMPATHETIC SYSTEM IN THE 
DIAGNOSIS OF ABDOMINAL DISEASES. 

By J. F. Binnie, A.M., C.M., F.A.C.S., 

KANSAS CITY, MISSOUKI. 

When wc see a patient with the following classical history: 
.sudden epigastric or umbilical pain — followed by vomiting — later 
the pain becoming localized in the right lower quadrant of tlic 
abdomen, the right rectu.s muscle becoming rigid over the painful 
area, then we palpate, find tenderness at or about McBurney’s 
point, make the diagnosis of appendicitis and commonly conclude 
tliat the tenderness e.xpcricnced is due to pressure by the finger 
on the diseased organ. If, however, wc operate, the api)endix is 
very often found not under the point where pressure was exerted, 
but some varying distance therefrom. Similarly in disease of the 
gall-bladder, pressure exerted over the organ causes pain, which 
pain is increased when tlie gall-bladder is made to descend by deep 
inspiration. If the diseased gall-bladder is exposed it may be 
handled in various ways without giving rise to the sensation pain. 

It is tempting and may be profitable to hunt for some reasonable 
explanation of the sequence of symptoms in such a disease as 
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appendicitis, where so many of the symptoms seem unconnected 
with tlie organ at fault, and also to endeavor to find some explana- 
tion why a chronie appendicitis may give rise to s.-ymaptoms which 
must be attributed by the clinician to gastric ulcer which is found 
to be non-existent on exposure of the stomach. 

The convenient expression “reflex pain,” is too often used, as a 
cloak to cover our ignorance, and often when using it we forget, 
if we ever knew, what constitutes a reflex pain. 

Originally the gastro-intestinal canal was a straight tube devel- 
oped in the dorsal region and pushed into the primitive body 
cavity in such a fashion that it became enveloped with peritoneum 
but retained its connection with the dorsal structures by means 
of bloodvessels and of nerves which lay between the laj'ers of the 
primitive mesentery. From the original straight tube there devel- 
oped the liver, pancreas and spleen near the dilated portion of the 
tube which came to be the stomach. As development proceeded 
the various organs assumed the positions in which they are found 
in the normal individual. Thus we see that the vascular and the 
nerve supply of each and every part of the digestive tract was 
arranged as if these viscera were to retain a position in the middle 
line. The viscera ultimately normally take up positions which 
may be remote from the middle line, yet their telephone supply 
remains the same except for the necessary elongation of the wires. 
This may explain why the early pain of most visceral lesions is 
generally median. 

AVhat is the nerve supply of the gastro-intestinal tract? The 
nerves of the abdominal viscera pass to a very large extent into 
the solar or celiac plexus, which is a congeries of nerve filaments 
and ganglia (special ganglia in it are the right and left semilunars). 
The solar plexus is connected above with the aortic plexus of the 
thorax and below with the abdominal aortic plexus, etc. By the 
splanchnic nerves it communicates with the gangliated sympathetic 
cord and so with the anterior primary divisions of the spinal nerves. 
The plexus is connected with the cranial nerves through the pneumo- 
gastric route. The left vagus, distributed to the anterior surface 
of the stomach, only anastomoses with a branch from the left semi- 
lunar ganglion in about 25 per cent, of cases. This anastomosis 
recalls to a certain degree the loop of Wrisberg, formed by the 
union of the right vagus and great splanchnic nerves. The anterior 
gastric plexus may sometimes anastomose with the sympathetic 
surrounding the left diaplu-agmatic artery (Poirier and Charpey). 
The right vagus, after giving some branches to the esophagus, 
enters into the right semilunar ganglion, where it loses its anatomical 
identity. While the vagus has no connections with the cephalic 
sympathetic it gives. the most important parts of its fibers to the 
ganglia on the visceral branches of the synipatlietic (Wrisberg ’s, 
intraeardiac and semilunar ganglia). These ganglia arc the true nodal 

VOL. 151, xo. 5. — MAY, 1910. 22 
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points of junction lietween the pneumogastric and s\Tnj)athetic 
systems, beyond which the nerves are anatomically inseparable. 

Another connection of the plexus must be considered, viz., that 
with tlie phrenic nerves. The anatomy of the phrenics themselves 
is important from a clinical standpoint. 

The principal fibers of the phrenic nerves come from the fourth 
cervical, but the third and fifth cervical nerves provide secondary 
roots. In the thorax the phrenic sends branches to the pleura, 
pericardium and diaphragm. Most of the pericardial branches 
come from the right nerve. This is important as explaining how 
pain in the right shoulder arises tlirough impulses transmitted 
through the supra-acromial branch of the fourth cervical nerve. 

The right phrenic besides innervating the diaphragm sends 
fibers to the liver and to the anterior jjarietal peritoneum as low 
as the umbilicus. Luschka thinks the peri-umbilical pain in peri- 
tonitis is due to excitation of these last-mentioned fibers. 

Another branch of the right phrenic, uniting ivith the phrenic 
ganglion and fibers of the sympathetic, helps to form the diaphrag- 
matic plexus, which also receives branches from the five lowest 
intercostal nerves. The left phrenic has no connection with the 
phrenic ganglion but sends a few twigs to the left semilunar and 
solar ganglia. Probably irritation of the right phrenic nerve i.s 
the explanation of the anomalous symptoms found in a woman, 
aged twenty-one years, who came to me complaining of severe 
pain in the right ai)doinen. From childhood she had been troubled 
with nausea and vomiting, without pain, coming on from a few 
minutes to au hour after meals. Four eructations were occasionally 


present. Hunger distress at night or in the early morning was 
frequently noticed. In recent years and when seen she frequently 
suffered from a feeling as if the liver were a heavy weight ])ressing 
on her right side when she lay on that side and dragging on the 
right side when she lay on her left side. Three weeks before I saw 
her there was an attack of severe abdominal pain in the hei)atic 
region accompanied by fever of 102°, slight jaundice, and clay 
stools. Three days before admission to hospital j)ain in the hepatic 
region returned, there was a slight chill anrl a temperature of 10.>°. 
There was a slight hacking cough without sputum. The pain was 
all over the hepatic area and e.xtendcfl to the angle of the rigiit 
scapula. There was exquisite tcndernc.ss over the region of the 
gall-bladder and appendix. The right chest gave the ordinary 
signs of empyema. Thoracotomy was followed by coini)letc disap- 
pearance (temporary at lca.st) of all the abdominal symjitoins. 

Every surgeon remembers how routine examination of the chc.-it 
has saved him from operating for intestinal obstruction when pneu- 


monia was the cause of the menacing symptoms. 

The stimuli from the disease, in such cases, seem to affect the 
jdirenic or lower intercostal nerves, givitig rise to alidominal pain, 
rigidity, etc., to such a degree as to be most dc-ceiving. 1 he aceoin- 
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handling the increased volume of material, and there is radiation 
of the impulses in all directions. 

According to Mackenzie, who has written much on this subject, 
the radiating impulses stimulate or affect neighboring nerve centers 
or tracts. These nerve tracts may be the trunks of sensory nerves 
passing up the spinal cord from distant parts and the stimuli applied 
in their course pass up to their cerebral centers and are translated 
into terms of pain, but the pain is thought to come from the end 
of the nervm and not from the point in which the stimuli actually 
originated! This is a referred pain. 

In the same way the radiating stimuli may affect a motor path — 
pass down to the muscles supplied by the path and cause contrac- 
tion or rigidity of these muscles. 

Let us take a concrete clinical example. In appendicitis an 
abnormal volume of stimuli passes from the appendix tlirough the 
superior mesenteric to the preaortic plexuses, reaches the spinal 
cord and there radiates. If a sensory nerve or nen^e cell is irritated 
by the radiating impulses pain is experienced and is located in the 
territory of distribution of that nerve; in the case of the appendix 
this is near McBurney’s point. 

Head expresses the same notion as follows: “When a painful 
stimulus is applied to a part of low sensibility in close central con- 
nection with a part of much greater sensibility, the pain produced 
is felt in the part of higher sensibility rather than in the part of 
lower sensibility to which the stimulus was actually applied,” In 
the same way “ when from any cause one or other of the cutaneous 
senses is depressed in a given area stimulation in this region ma}' 
give sensations which are referred to the symmetrical area on the 
other side of the body, or if this also is involved, it may be referred 
to the area next above or below in the spinal order.” (Howell.) To 
this peculiarity the name of allochiria has been applied. 

Stimuli from the appendix center constantly acting on the sensory 
nerve or its receptors, keep it in a constant state of irritation, so 
that if its distal terminals arc stimulated, c. g., by palpation, etc., 
there is distinct tenderness experienced. Such irritability of nerve 
cells gives rise to the hyperalgesic zones of Head and McKenzie. 

Head and Rivers have shown that in the skin there are two sys- 
tems of sensory fibers, viz., the protopathic and cpicritic, Proto- 
pathic sensibility responds to extremes of heat and cold, to pain, 
to pressure, etc. 

Another set of nerves (system of deep sensibility) conveys sen- 
sations of deep pressure and pain, localizes pressure, and tells of 
alterations in the position of joints, muscles and tendons. It may 
be described as a rough index of sensation. Lpicritic sensibility 
is confined to the skin and responds to small diffcrcncc-s in tem- 
perature, to light pressures, and gives tactile discrimination. 

The sensory nerves provide separate fibers for the reception of 
stimuli of pain, heat, cold, light pressures, etc. The cutaneous 
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senses are distributed in a punctifprm manner. Thus in appen- 
dicitis ordinary palpation gives rise to pain through a rather wide- 
spread stimulation of the nerve endings in the deep structures and 
of both the protopathic and the epicritic systems in the skin. Light 
stimulation of the skin, as by brushing with cotton or by gentle 
pinching, causes pain through the epicritic system alone — the stimu- 
lus being too delicate to affect the protopathic nerves. Pricking 
the skin with a pin affects the ending of an individual nerve fiber 
and causes either a protopathic or an epicritic pain. It is perfectly 
conceivable that there may be excessive excitability to a light 
brushing with cotton or to palpation and diminished excitability 
to the definitely localized stimulus of a pinprick. Sherren has 
corroborated and extended the work of Head as it applies to appen- 
dicitis. He vnites: “In appendicitis cutaneous hyperalgesia varies 
from a complete band extending on the right side from the middle 
line below the umbilicus in front to the lumbar spines behind, 
down to a small circular spot a little above the middle point 
between the umbilicus and the anterior superior spine. This band 
corresponds to the eleventh dorsal area of Head, ^'ery often the 
tenderness extends somewhat into the tenth dorsal area also and 
occasionally, but not often, into the twelfth dorsal area, sending 
a tongue-shaped process over the gluteal region.” The usual area 
of hyperalgesia is triangular in shape and situated in the right 
iliac region. Occasionally the hyperalgesia is bilateral, it is never 
on the left side alone, and it does not vary with the site of the 
appendix. 

Sherren, Moullin and others, particularly of the London Hospital 
School, consider disappearance of cutaneous hyperalgesia with 
persistence of the other symptoms of appendicitis to be significant 
of gangrene or perforation. Metzger found that hypoesthesia to 
a pinprick is rarely absent in the prececal region during appen- 
dicitis, and argued that the abdominal reflex being dependent on 
the perceptive sensibility of the pain nerves, any decrease in their 
sensitiveness must lead to diminution or loss of that reflex. Whether 
Metzger’s argument is correct or not there is no doubt as to the 
frequent presence of hypoesthesia to pinprick and the absence of 
the abdominal reflex. The presence of superficial hyperalgesia to 
gentle stroking is often a really valuable symptom in appendicitis. 

Just as radiating impulses can stimulate sensory nerves so also 
may they affect motor nerves, and we have rigidity of muscles in 
the abdominal walls. The stimulation of any individual bundle of 
nerve fil)ers as it leaves the cord to go to one of the flat abdominal 
muscles causes contraction of the individual muscle fibcr.s su])j)lied 
by it and not of the whole muscle. The muscular contraction which 
results from a visceral stimulus may remain for an indefinite jicriod 
and cause a tumor-like swelling. In cases of appendicitis where 
the examiner believes that he can palpate the appendix it is usually 
such contracted muscular fibers which he feels, and as there is also 
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present hyperalgesia of the muscle, the patient coinjilains of pain 
and thus tenderness of the vermiform appendix is erroneously 
believed to be present. 

lindoubtedly many of the so-called phantom tumors of the 
abdomen have an origin similar to the above 

hlackenzie and his disciples believe that the abdominal sym- 
pathetic nerve centers arc incapable of the perception of pain and 
that all visceral pain is of the nature of a viscerosensory reflex as 
described in the preceding paragraphs. This doctrine is very satis- 
factory in explaining many otherwise obscure symptoms, but it 
seems to ignore many important facts. 

^Mackenzie speaks of the pains due to increased peristalsis of 
the small intestine as being median and umbilical or epigastric; 
of the large intestine as being median but lower in site; of the 
stomach as being median and high in the epigastrium. The viscero- 
sensory theory is a soul-satisfying explanation of the late pains in 
visceral disease, c. g., at hlcBurney’s point in appendicitis, but it 
fails utterly to explain the early median pains common to appen- 
dicitis, intestinal colic, etc. What reasonable explanation can be 
given for the median site of these pains and for the undoubted fact 
that the pains due to cholecystitis, to gastric and duodenal lesions, 
and to appendicitis may each closely or exactly simulate one of 
the others? 

Several explanations may be given, each of which is open to 
criticism. Probably the truth may be found in some combination 
or modification of these e.xplanations. 

While the stimuli from a normal vermiform ajipendix can pass 
through the solar plc.xus to their proper center in the spinal cord, 
the greatly increased stream of stimuli from an inflamed appendix 
fails to be accommodated by the normal passageway through the 
plexus, and thus being prevented from free passage gives rise to 
a general solar-plexus disturbance. The most common cause of a 
general solar-plexus disturbance is the jjresence of some irritating 
sulistance in the stomach and small intestine, and the customary 
motor resjionse is an endeavor to get rid of the irritant by increased 
peristalsis. The increased jieristalsis is accompanied by jiyloric 
spasm, hence vomiting. The ])ain of increased peristalsis is median 
and high up. Opinions differ much as to the power of the receptors 
of the gastro-intestinal nerves to appreciate pain. It is uiuloubt- 
edly true that we can operate upon and can even maltreat exposed 
viscera without inflicting pain as long as we tlo not drag uj)on their 
mesenteries, but this does not pr(»ve that these receptors are incap- 
tdile of translating certain types of stimuli into terms of pain. 

Hertz believes that the abdominal viscera an* cxiiuisitely sensi- 
tive to deep jiressure stimuli such as those produced by t<-nsion. 
'rims, slight distention of a gut leads to discomfort and inarked 
stretching to severe pain. “The normal stimuli reactions in th(^ 
inte.stine are those of contraction and relaxation; these two are 
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going on continuously. There is, as Meltzer has pointed out, a 
law of contrary innervation which permits of this wave of contrac- 
tion and relaxation, and any interference with this law, such as 
occurs in colic, in obstruction, etc., gives rise to paroxysmal and 
severe pain. In colic an abnormally strong peristaltic wave occurs 
in one part of the alimentary canal, the part immediately below 
which should normally relax, following the law of contrary inner- 
vation, is unable to do so, owing to organic disease, or to spasm; 
the intermediary segment is thus subjeeted to steadily inci'easing 
pressure, which soon produces pain, the distention being an adequate 
stimulus.” (Behan, Pain.) It is difficult to believe that these views 
of Hertz, Meltzer and others are not correct. As already noted 
the gastro-intestinal tract, the biliary apparatus, the pancreas, and 
the spleen are developmentally midline structures, their ultimate 
anatomical positions being merely due to the exigencies of storage 
space in the abdomen. The vascular and nerve supply of these 
struetures must correspond with their developmental peculiarities 
and is essentiality midline no matter how much the nerve fibers 
have been elongated to suit the acquired positions of the viscera. 
This being so it follows that pain such as may be produced by 
increased peristalsis must be primarily referred to the midline of 
the body. Of course after the stimuli have acted long enough or 
violently enough to produce centers of radiation, i. e., to give rise 
to viscerosensory reflex phenomena, then the secondary or later 
pains may appear. One must not ignore the distribution of fibers 
of the right phrenic nerve to the anterior parietal peritoneum as 
low down as the umbilicus and their connection with the solar 
plexus through the phrenic ganglion, etc. A general disturbance of 
the solar plexus gives rise to certain symptoms common to many 
affections. A blow on the pit of the stomach may occasion nausea, 
vomiting, and colicky pains besides shock. Emotion, acting prob- 
ably through the vagi, may cause nausea, vomiting, and colic. 
Acute cholecystitis may begin with a sensation of hunger followed 
by epigastric pain, nausea, and vomiting. All these symptoms arc 
merely evidences of a general solar-plexus disturbance. 

Confusion of symptoms may also arise by the intermediation of 
an axon reflex. “Every sympathetic ganglion is connected with 
the central nerimus system, brain and cord, by efferent spinal 
fibers, preganglionic fibers, which terminate by arborization around 
the dendrites of the sympathetic cells. The efferent fibers arising 
from the latter may be designated postganglionic fibers.” Langley 
and Anderson “ give reasons to believe that any one preganglionic 
fiber may connect by collaterals with .several svmpathetic cells.” 
(Howell.) 

“The preganglionic fibers from which collaterals arise proceed 
jiftsi the sympathetic ganglion to arborize, around nerve cells located 
peripherally, i. e., in some vi.scus. ^Yhen this viscus is inflamed, 
etc., an iinjiulse travels (antidromically) up to the cell, thence to 
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another preganglionic fiber and therefore to ganglionic cells whose 
axons (postganglionic) are distributed to other viscera. J3.y the 
disturbances which these impulses thus bring about (local spasms, 
vascular disturbances) afl'erent stimuli are set ui) which proceed 
to the nerve centers, but the viscus thus afiected by the axon reflex- 
may be far removed from that wliich is the seat of disease.” (J. J. 
IMaeLeod.) 

The complexity of the nerve connections of the \'iscera, the per- 
fection attained in the fulfilment of their vegetative or automatic 
functions, and the rarity of the higher centers being given cognizance 
of v-hat is going on in the digestive tract, apart from a feeling of 
well being or satisfaction, excuse if they do not explain the confu- 
sion in the differential diagnosis of such distinct anatomic entities 
as appendicitis, pancreatitis, cholecystitis, gastric and duodenal ulcers. 

The referred pains of which we liave been speaking may be closely 
simulated by other very important pains. Inflammation extending 
from the organ primarily involved may of course come into a region 
supplied bj’^ spinal nerves and thus pain result, such as the lumbar 
pain experienced in cases of retrocecal appendicitis, or the inflam- 
mation may spread to another organ adherent to that primarily 
involved, and thus a secondary referred pain may be noted. An 
example of this latter condition is where an inflamed appendix 
becomes adherent to the prostate and gives rise to pain at the point 
of the penis. In appendicitis pain may be experienced on the left 
side of the abdomen through direct extension of peritonitis or 
possibly, in the absence of such extension, by allockiria, because, 
according to Head and Howell, "when from any cause one or other 
of the cutaneous senses is depressed in a gi\'^en area stimulation in 
this region may give sensations which are referred to a symmetrical 
area on the opposite side of the body.” 

The nerve supply of the renal pelvis and ureter comes through 
the inferior mesenteric, spermatic, and hypogastric plexuses, and, 
according to Head, their central connections are through the tenth, 
eleventh, and twelfth dorsal and first lumbar nerves. 

Unlike the gastro-intestinal canal the kidneys and ureters arc 
paired organs — they are not of midline origin. Pain in the renal 
pelvis and ureter seems to be excited principally by vigorous con- 
tractions of their unstriped muscular fibers; is of the viscero- 
sensory reflex tjTie, and is referred to the area of rlistril)ution of 
the eleventh dorsal to the first or second lumbar. Thus the pain 
in renal colic begins in the back above the crest of the ilium, passes 
around in front, and slants down to the testicle. The peculiar course 
of the pain does not give much information regarding the site of the 
stone. A stone situated low down in the ureter may cause contrac- 
tions of the ureteral musculature beginning at the renal pelvis and 
passing downward— these give rise to the classical pain as de.scril)ed 
ai)ove.” In a man of thirty-four years who .suffered maiiy attacks of 
severe jiain situated at or below McBuruey’s imint with localized 
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tenderness, rigidity, and fulness, but without any pain in the epigas- 
trium or umbilicus and without any true nausea, there was pain 
in the right testicle, but there was no fever. Urinary examination 
showing blood shadows, a Roentgen-ray examination was made 
which showed a calculus in the pelvis of the kidney well above any 
point where pain or tenderness had been experienced. In this case 
no wave of peristalsis was likely to pass down the ureter. Pressure 
and percussion over the kidney elicited no symptoms, but pressure 
over the sensitized abdominal wall near McBurney’s point did 
evoke pain distant from the focus of irritation in the renal pelvis. 
Mackenzie considers that when attacks of renal colic always begin 
\yith pain at one definite spot, no matter how that pain may radiate 
it is very strong evidence that the calculus is remaining fixed in 
one position. Should the calculus move downward it is probable 
that the impulses passing up through the sympathetic will reach 
lower cord segments, and radiating there will affect nerves with 
different peripheral distribution. 

In some cases of renal colic symptoms of intestinal obstruction 
may lead to error in diagnosis. These symptoms may perhaps be 
explained by a consideration of the nerve supply of the anal region. 
The sympathetic supply to the rectum comes from the inferior mesen- 
teric and the upper and lower divisions of the hypogastric plexuses, 
while the cerebrospinal supply comes through the second, third, 
and fourth sacral nerves. “ It has been shown by experiments on 
animals that the cerebrospinal nerves (from the second, third, and 
fourth sacral) convey motor impulses to the longitudinal fibers 
but inhibitory impulses to the circular muscular fibers. In like 
manner the branches from the sympathetic convey motor fibers 
(derived from some of the lumbar rami communicantes) to the cir- 
cular muscle, and inhibitory to the longitudinal muscle of the 
rectum. The reflex centre which governs the action of the sphinc- 
ters and the muscular fibers of the rectum (“defecation centre”) 
is situated in the lumbar region of the cord.” (Cunningham.) 

From this it appears possible that impulses passing up from the 
ureter to the aortic plexuses may produce a disturbance there, 
sufficient to cause the transmission of motor impulses through the 
hjTDogastric plexus to the rectal sphincters and thus set up a tonic 
contraction. Such tonic contraction is present in the cases where 
renal colic is mistaken for obstruction. 

The urinary bladder is developmentally a midline organ and 
the pains which result from its irritation are also midline. The 
nerve supply is from the sympathetic and comes from the upper 
lumbar region and from the sacral autonomic (second and third 
sacral). Thus sensory symptoms appear in two regions, viz., in 
the area of distribution (1) of the upper lumbar nerves, i. e., in 
the hypogastrium and (2) of some of the sacral nerves, i. e., in 
the perineum and penis. As the nerve supply of the bladder and 
of the rectum is in some respects similar it is no wonder that a 
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patient sometimes is in doubt as to whether certain pelvic sensations 
are a call for urination or defecation, or for both. 

The nerve supply of the prostate and seminal vesicles is derived 
from the hj-pogastric plexus. When these organs are the seat of 
inflammation, especially of a chronic variety, there may be few if 
any symptoms drawng attention to them. The impulses passing 
up through the hypogastric plexus may radiate to such an extent 
that much confusion may result. Hugh Yomig^ writes: “The 
nervous symptoms are often so remote and disconnected that the 
prostate is not suspected. I have seen many cases of lumbago, 
sciatica, vague pains in the back, hips, thighs, perineum, groin, 
and often as far as the soles of the feet, caused bj' chronic inflam- 
mations of the prostate and seminal vesicles which by involving 
nerve terminals cause stimuli to be sent to the spinal cord and 
there transmitted to other visceral and superficial regions according 
to the dicta laid down by Head in his explanation of the etiology 
of referred pains. I hope that I may be pardoned for digressing 
somewhat to call attention thus to the great importance of examining 
the prostate in many painful conditions anjT\diere between the 
diaplixagm and toes when there are no localizing symptoms to 
direct attention to the prostate itself. In such cases it is often 
the site of an extensive chronic inflammatory process which is the 
cause of the whole trouble. I know of ten cases in which there 
was operation for renal calculus, the symptoms of which were typi- 
cal; severe intermittent colicky pain radiating to the groin and 
associated with symptoms of hematuria and entirely due to a 
chronic inflammatory process in the prostate and seminal vesicles 
with reflex referred pains to the kidney region, the blood coming 
from a congested and inflamed posterior urethra.” When one 
makes a rectal examination in a patient suffering from a number of 
rather obscure pains and finds exquisite tenderness of the prostate 
and vesicles, and especially if pressure on the vesicles causes a flow 
of pus into the urethra, one is very strongly inclined to believe 
that he has discovered tlie fons el origo inali. It is necessary to 
remember, however, that in the case of prostatitis and vesiculitis 
the more or less distant pains may be due to the action of toxins 
and not to radiation of impulses through the sympathetic. 

The object of this paper has been to endeavor to systematize 
some of our common knowledge and some of our common theories 
regarding the incidence and distribution of pain produced by disease 
affecting the abdominal organs supplied by the sympatiietic nervous 
system. In his own work the author has found this rather crude 
systematization useful and hopes that it may also be of service 
to others. 

> Jour. Am. Med. Assn., Septcmljcr 13, 1913. 
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ENDOTHELIAL PHAGOCYTES IN PLEURAL EXUDATE DUE TO 
THE BACILLUS TYPHOSUS. 

Bi' 0. H. Perry Pepper, M.D. 

ASSOCIATE IN MEDICINE AND 11ESEAHCH MEDICINE, UNIVEHSITY OP PENNSYLVANIA. 

(From the William Pepper Laboratory of Clinical Medicine.) 

The important part played by phagocytic endothelial cells in 
the pathology of typhoid fever has been recognized since Mallory,^ 
in 1898, after a careful histological study of a large mass of material, 
came to the conclusioiP that “ the typhoid bacillus produces a mild 
type of inflammatory reaction consisting almost entirely of endo- 
thelial leukocytes which accumulate in large numbers where the 
typhoid toxin is strongest and thus form the lesions characteristic 
of typhoid fever. These endothelial leukocytes are strongly phago- 
cytic for other cells, incorporating and digesting large numbers of 
them. In the intestinal lesions they take up chiefly lymphocytes, in 
the spleen, red blood-corpuscles, and in the blood-vessels, especially 
of the portal circulation, polymorphonuclear leukocytes and red 
blood-corpuscles.” These endothelial phagocytes were demonstrable 
not only in the lymph nodules of the Peyer’s patches and of the 
spleen, but also in the mesenteric lymph nodes, the liver, bone- 
marrow, clotted blood in the heart and in the alveolar exudate of 
pneumonia complicating typhoid fever. Mallory, moreover, 
quotes Eichhorst as having seen similar cells in the blood drawn 
from the tip of the finger of a typhoid patient during the second 
week of the disease. In all the localities mentioned the phagocytic 
cells have the same size and appearance while the engulfed cells 
vary in type according to the locality. The endothelial phagocytes 
are uniformly large, with more or less round, lightly staining, eccen- 
trically placed nuclei, and a protoplasm which stains with varying 
intensity. The formation of phagocytic cells by proliferation from 
endothelial cells was not claimed by Mallory to be peculiar to 
typhoid except in regard to location, extent, and degree. He 
believes that their formation in large numbers may be the result 
of any mild toxin which acts dift’usely and causes proliferation and 
not necrosis. Under these conditions it is clear that there is a close 
relationship histologically between tuberculosis and the typhoid 
process, and this becomes of considerable diagnostic interest when 
the reactions to infection of a serous surface, such as the pleura, 
are studied. 

The pleura is covered throughout by a single layer of endothelial 
cells, and these cells appear in small numbers and are readily 

* Jour. Exp. Med., 1898, iii, 611. 

‘ Mallory, F. B., Principie.s of Pathological Histology, 1914, p. 105. 
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recognized in stained preparations of the sediment from almost 
all collections of fluid in tlie pleural cavity. By some they are 
referred to as endothelial cells and by otliers as large mononuclears, 
and it is claimed that similar forms may arise from connective-tissue 
cells, from the perivascular lymph spaces, or from tlie blood stream. 
They resemble very closely the endothelial phagocji;es whicli pro- 
liferate in various localities in tj^phoid fever. 

In mechanical effusions tlie endothelial cells are seldom numerous, 
but often occur in groups of two or more. Such groups are spoken 
of by the French -nniters as "placards” or placques, and have long 
been considered as indicating a meclianical or non-inflammatory 
effusion. Widal, Ravaut, and Dopter,® in 1902, emphasized the 
fact that in a mechanical eftusion the endothelial cells are desquam- 
ated in groups and remain joined togetlier and tjqiical in appear- 
ance, while in an infectious pleurisy with effusion the endothelial 
cells may at first be joined in placques, but they soon separate 
and then become markedly altered in appearance. Thus they 
become swollen and stain poorlj’’, vacuoles appear in the protoplasm, 
and the cell outline becomes indistinct. Also, it is only after the 
cell masses separate into single cells that they may exhibit phago- 
cytic properties. This, however, is unusual in mechanical effusions. 
In all pleural effusions due to organisms otlier tlian the typhoid or 
tubercle bacillus the endothelial cells play but a small part and are 
usually lost sight of in the great poljmiorphonuclear reaction. 

When the tubercle bacillus is the etiological factor tlie pleural 
effusion might be expected to show in stained preparations at least 
a moderate number of endothelial cells and lymphocjdes. Some 
observers, however, claim that while numerous endothelial cells 
may be present early in a tuberculous effusion, yet once the pleura 
becomes covered by a fibrinous membrane this variety of cell will 
cease to be found, and lymphocytes will become the sole or at least 
the predominating form. As a result of this tlie finding of endo- 
tlielial cells in an effusion of some duration has been considered as 
a strong argument against the effusion being of tuberculous origin, 
and Naunyn goes so far as to state tliat tlie presence of endotlielial 
cell^ excludes tuberculosis. On the otlier hand, ICoster^ found endo- 
tlielial cells in the effusion of almost 50 per cent, of tlie known cases 
of tuberculosis he investigated, and other observers corroborate 
this. In no case, however, has tlie endothelial cell been described 
as the predominating form, nor is phagocytosis mentioned. 

Tjqihoid pleurisy is not common (an incidence of about 1 to 2 
per cent., in large series of reported cases), and tliere are but a 
few records of the cjdology of effusion due to this infection. Tlie 
cases reported indicate considerable variation in the cell picture. 


» Compt. rend. d. 1. Soc. do biol., 1902, liv, lOOo. 
• Xord. Me<L -Irk., lilO.). x.xxviii, 11. :t, j). 1. 
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Widal and Ravaut/ to whom we owe the first systematic study of 
cytodiagnosis in puncture fluids, state that typhoid pleurisies are 
often hemorrhagic and contain a relative abundance of large mono- 
nuclear cells. Vincent® in each of two cases of pleurisy in typhoid 
fever, found that the effusion, altliough purulent, contained a con- 
siderable number of endothelial cells. He makes no mention of 
phagocytosis nor did cultures show the Bacillus typhosus; on the 
other hand, one effusion produced tuberculosis when injected 
into a guinea-pig. Widal and Lemierre^ report a case in which endo- 
thelial cells predominated in the effusion. Some of these cells were 
vacuolated and of very large size, but no mention is made of phago- 
cytosis. In this case the effusion yielded the typhoid bacillus on 
culture and also a positive agglutination test for the typhoid 
bacillus. The pleural effusion observed by Levi® in the course of 
typhoid fever, was sterile, but contained numerous polymorpho- 
nuclear cells and a moderate number of large mononuclears. Phago- 
cytosis is not mentioned. Earl® states that the typhoid bacillus 
calls forth a polymorphonuclear excess of from 50 to 80 per cent, 
of the cells of an effusion. 

The variations in these findings are probably to be explained 
by the fact that, clinically, typhoid pleurisy appears in two more or 
less distinct forms, and also that the effusions studied were obtained 
at different stages of the process. Pleurisy may complicate the 
onset of typhoid fever, and this is the form which has led to the 
use of the term pleurotyphoid by the French. The pleuritic symp- 
toms may be marked but little or no effusion develops, and the 
whole process usually disappears after a few days. On the other 
hand, pleurisy may develop late in the disease at the time when 
purulent complications commonly occur. This form goes rapidly 
on to empyema, and is comparable in every way to the other 
purulent complications of the disease. The cells in such purulent 
collections are almost wholly polymorphonuclears, and a pyogenic 
coccus is sometimes obtained upon culture either alone or with the 
Bacillus typhosus. It is impossible to say whether in these purulent 
effusions the polymorphonuclear reaction is to be attributed to a 
greater intensity or concentration of the typhoid toxin or to a super- 
added pyogenic infection. 

In the transitory pleurisies occurring early in the course of 
typhoid fever the typhoid toxin is apparently not present in any 
great concentration, and one would expect in view of Mallory’s 
work to find that the cells of the effusion were mostly of endothelial 
origin. Furtlier, it might be expected that these endothelial cells 
would show active phagocytosis of other cells in the pleural effusion 

‘ Compt. rend. d. 1. Soc. de biol., 1900, lii, 648. 

' Semaine in6d., 1903, s. 370. 

7 Ibid., 1913, s. 385. 

8 Dublin Jour. Med. Sci., 1903, cxvi, 409. 


« Ibid., 1903, s. 370. 
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just as do tlie endothelial leukocytes arising in other parts of tlie 
body in response to the typhoid infection. A careful search of 
the literature, however, does not reveal any record of such a finding, 
and tlie present example of endothelial phagoc>i;osis in pleural 
exudate due to the Bacillus tj’phosus is tlierefore reported. 

Case. — ^The patient, an adult male, with no previous medical 
history, entered tlie hospital of tlie University of Pennsylvania, 
stating that he had been ill with fever and chills for three weeks, 
lie complained of no localizing symptoms, but upon questioning 
admitted the presence of a slight pain in the chest for a day or two. 



Endothelial pliaRocytcs from pleural effusion due to Bacillus tyr)hosus. 


The temperature and pulse were elevated. Physical examination 
revealed nothing abnormal other tlian tlie signs of a small effusion 
at the base of the right lung. Upon aspiration a few cubic centi- 
meters of hemorrhagic serous fluid were withdrawn, and from the 
etiology of this a diagnosis of pleurisy due to the typhoid bacillus 
was ventured. This diagnosis was promptly verified by hnding 
that both the blood scrum and the effusion gave a positi\-e 
agglutination test with typhoid bacilli and later by obtaining the 
Bacillus typhosus in pure culture from both the blood and the 
efl'usion. The titre of agglutination was 1 to 1000 in the blond, anil 
I to SOO in the effusion. A second a.spiration several days later gave 
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similar fluid, but all signs of effusion then disappeared and no fluid 
was obtained on a third thoracentesis. The patient ran a typical 
typhoid course, without complications, to complete recovery, and 
at no time could any evidence of pulmonary disease be found either 
by physical examination or by stereoscopic roentgenographs. 

The fluid 'obtained by aspiration was distinctly hemorrhagic 
but did not clot upon standing. Spreads made from the sediment 
and stained with Wright’s stain showed the unusual cytology which 
is well illustrated in the accompanying drawing of selected cells. 
Excluding erytlirocytes, about 60 per cent, of the cells of the effusion 
were large mononuclear cells with more or less round nuclei which 
were usually placed eccentrically and did not stain as deeply as did 
the nucleus of the small Ij^mphocyte. The protoplasm of these large 
mononuclear cells varied in appearance; sometimes it was stained 
uniformly and deeply, while in other instances it was vacuolated 
and stained palely. In every respect these cells resembled the 
endothelial leukocytes or macrophages described by Mallory ^ A 
moderate number showed phagocytosis and had engulfed one or 
more erythrocytes. Several had engulfed lymphocytes and one 
instance of phagocytosis of a poljTOorphonuclear cell was observed. 
Some of the cells ingested showed evidence of digestion, while others 
appeared unaltered. Occasionally the endothelial cells were grouped 
together in plaques and these cells never showed phagocytosis. 
Through many gradations these endothelial cells merged into the 
typical mononuclear of the circulating blood and it was impossible 
to draw any distinguishing line. The effusion contained these cells 
in great excess of the white-blood cell count of the circulating blood 
and a careful search of stained preparations of the latter failed to 
reveal any large endothelial cells or any phagocytosis by the usual 
mononuclears. 

This observation of the endothelial character of the reaction 
of the pleura to the typhoid bacillus and of the phagocytic power of 
such cells in a pleural effusion is of interest not merely from its 
correlation of typhoid pleurisy to the general pathology of typhoid 
fever, as deseribed by Mallory, but also from its possible diagnostic 
significance. In the case here reported the diagnosis was ventured 
with hesitation, but it would be warranted with greater confidence 
in the future upon finding a similar cytology. Pleurisy with effu- 
sion early in the course of typhoid fever is uncommon, but in any 
suspicious case an effusion should certainly have its cytology 
determined, if by this simple step a diagnosis may even occasionally 
be reached. 

Conclusion. Pleurisy with effusion due to the Bacillus tj’phosus 
may occur early in the course of typhoid fever. The effusion is 
apt to be hemorrhagic and to contain a large number of endothelial 
leukocytes similar to those found elsewhere in the lesions of tj’phoid 
fever. These endothelial macrophages show phagoeytosis of other 
cells, especially the erythrocytes of the effusion. 
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THE PROPHYLACTIC USE OF TETANUS ANTITOXIN.' 

By H. E. Robertson, A.B., M.D., 

niOFESson or pathology, c^^VEIlSITY or mixnt;.sota. 

(From tlic Pathological Institute, University of Freiburg, i. Br., Prof. L. AschofT, 

Director.) 


In 1890 Behring and Kitasato published in the Deutsche medi- 
zinische WocJienschrift an article entitled “Ueber das Zustande- 
Ivommen der Diphtheria-Immunitat und der Tetanus-Inimunitat 
bei Thieren.” In this paper for the first time are laid down the 
principles which underlie the elaboration and properties of tetanus 
antitoxin. The authors showed that when rabbits or 'mice had 
been appropriately treated with tetanus toxin of reduced virulence 
they were not only able to withstand inoculation by fully virulent 
tetanus bacilli, but were also protected against the injection of 
twenty times the minimal lethal dose of tetanus toxin. In short, 
these animals had been vaccinated by means of tetanus toxin and 
had thereby acquired an active immunity. This immunity was 
found to rest largely in the blood serum, which when separated 
from the blood of these animals and injected into other animals 
was able to aft’ord protection against subsequent injections of 
otherwise fatal doses of tetanus toxin or the inoculation of virulent 
tetanus cultures. One produced in these latter animals, by the 
injection of this antitoxic serum, a passive or so-called prophy- 
lactic immunity against tetanus. The evidence that this serum 
also possesses certain curative possibilities, and can be used as a 
therapeutic remedy, with more or less success against outbroken 
tetanus in man and animals, will be discussed in a future paper. 
At present our attention must be confined not to the cure but 
to the prevention of tetanus, not to the therapeutic but to the 
prophylactic properties of tetanus antitoxin. 

On the laboratory side the facts in regard to the protective 
properties of tetanus antitoxin established by Kitasato and Behring 
were rapidly confirmed and amplified by other workers, among 
these Tizzoni, Roux and Yaillard, Donitz and Tavel. Thus, Roux 
and Yaillard stated in 1893 that antitetanic serum injected, even 
in extremely small doses, before the tetanus toxin would surely 
prevent tetanus, and Tavel, in 1895, designated the prophylactic 
inoculation of the serum as “absolutely certain.” In fact, so 
positive and sure did this protective action of antitoxin apjiear 
that for nearly a decade clinical and laboratory efforts were almost 
entirely directed to^vard establishing the value of tetanus antitoxin 
as a curative agent and little or no attention was devoted to its 
acknowledged prophylactic value. 
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Nocard was the first to emphasize by practical application the 
usefulness of the serum as a protection against tetanus. The 
frequency of this disease following operations on horses led him 
early to test the effect of systematic prophylactic inoculation in 
all injured or operated animals, and in 1897 he reported some of 
his results to the French Academic de Medecine. Of 3500 horses 
inoculated in the preceding twenty-two months the results were 
known in 2727. Not one of these 2727 horses developed tetanus 
in spite of the fact that they came from a quarter of Paris where 
this disease was very prevalent and where in the same length of 
time 259 cases of tetanus occurred among non-inoculated animals. 
Of the 2727 horses^ 2300 were inoculated immediately following 
the operation (in most cases castration). Similar results have been 
reported by other veterinary surgeons, for example, Bigot, Sundt, 
Rickmann, and Mullotte. 

Nandrin, in whose practice, during a course of five years, 8 colts 
had died of tetanus infection of navel, operation wounds, etc., 
in the succeeding six years had used preventive injections of anti- 
toxin with entire success. Pecus, after only a single protective 
inoculation in 1500 horses among which 500 had been wounded 
by stepping on nails, had not seen a single case of tetanus. The 
Hochst Farbwerke relate that in the bacteriological division, in 
which yearly about 300 horses and mules are used to produce 
serums, since the establishment of systematic and regular prophy- 
lactic injections of antitetanic serum, not one case of spontaneous 
tetanus has been observed. In the United States, McFarland 
(1903) reported that in a stable of 800 horses the mortality from 
tetanus became so high that strenuous sanitary measures were 
demanded. Accordingly the stalls and horses were thoroughly 
cleansed and disinfected, but without success. The decision to 
move into entirely new quarters was made when the use of tetanus 
antitoxin was suggested. The results were most gratifying. The 
prophylactic injections were first used systematically in 1899, 
and since that time the yearly mortality from tetanus had remained 
below 1 per cent. Munich, having successfully protected 48 injured 
and operated animals, three years later added 150 cases with only 
one failure. Vaillard, in a report of statistics collected from ten 
veterinary surgeons, stated that among 13,124 animals which had 
been injected 'with antitetanic serum, after either a surgical operation 
or an injury, not one had developed tetanus. These results led 
him to recommend strongly that this method should receive more 
consideration in human medicine. 

Before this time, however, the value of prophylaxis against 
tetanus in human beings was being recognized. As early as 1899 
V. Rosthorn reported that in his obstetric service in Prag he was 
disturbed by an epidemic of tetanus. Almost every woman who 
was delivered became infected and died. ' No source could be found. 
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and in spite of “most thorough disinfection,” with closure of the 
clinic at two different periods, no relief was obtained until antitoxin 
injections were systematically used. “We possess in tetanus 
antitoxin an agent that not only is able to permit a favorable prog- 
nosis in the ordinary uncomplicated case of traumatic tetanus, 
but also can prevent the further spread of an epidemic of puerperal 
tetanus, which disease may occur even after the most careful 
asepsis.” (v. Rosthorn.) 

The following year (1900) v. Leyden and Blumenthal, impressed 
by Nocard’s results as well as those of their own experiments, 
wrote: “The employment of prophylactic antitetanic serum is to 
be recommended for all suspicious cases of abortion or of injuries, 
especially those in which dirt has entered.” 

Herhold, in 1901, described four cases of tetanus which occurred 
within a period of eight weeks in a field hospital in China. After 
.systematic antitoxin injections in all cases with unclean wounds 
no further tetanus appeared. Schwartz in the same >’ear declared 
that his hospital in Cochin, China, had become a regular “ breeding- 
place” for tetanus until antitoxin finally ended the epidemic 

At the Fifteenth French Congress of Surgery, in 1902, there were 
especially favorable results reported from the systematic prophy- 
lactic treatment of all suspicious wounds. Championniere, when 
a case of puerperal tetanus on his service had been shortly followed 
by two other cases which developed in spite of every precaution, 
on the advice of Roux administered prophylactic antitoxin to all 
subsequent confinement cases, and for the past four years had en- 
countered no further trouble from tetanus. Raboul, Bazy, Guinard, 
and Schwartz declared that for years routine prophylactic injections 
of serum in all cases with unclean wounds had been a rule on their 
services, and in no case so treated had tetanus developed. The 
first three surgeons each observed a case of tetanus in which the 
prophylactic injection had been accidentally omitted. Valias went 
so far as to insist that for a physician not to give proph;vlactic 
antitoxin to all cases with dirty wounds was a failure in correct 
treatment. He believed the universal practice of this method would 
cause tetanus to disappear. 

In tliis year also Barthelcmy, from the re.sults of experiments 
on animals, strongly recommended the intravenous administration 
of antitoxin for prophylactic purposes, and predicted that by 
this method many lives might be saved even when the antitoxin 
was administered late in the incubation period. 

Calmette, in 1903, proposed a new method of using antitoxin 
on wounds, namely, as a dry powder. In experiments on tetanus- 
infected wounds in guinea-pigs he was able to prevent death by 
using antitoxin in this manner as late as seven hours after infection. 
As a residt of these e.xpcrimcnt.s and his expericnecs on the west 
coast of Africa, where wounds were generally unclean and tetanus 
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extremely prevalent, he advised in all cases of injuries prophylactic 
inoculation either by subcutaneous injection of 10 c.c. fluid serum 
or by the application of dry antitoxin on the wound. He especially 
recommended the sprinkling of powdered antitoxin on the umbilical 
cord stumps of infants for combating tetanus neonatorum. That 
in such cases the method has real value was shown by Letulle, 
who used it extensively in Indo-China, where one-fifth of the 
newborn babies died of tetanus. After the S 3 ’’stematic use of the 
antitoxin powder tetanus neonatorum practicallj’^ disappeared. 
Norris in this same ^mar, from a study of 57 cases, concluded that 
all those with wounds in which there might be a possibility of 
tetanus infection should receive prophylactic injections of anti- 
toxin. 

In 1905 Suter gave a very thorough review of this subject with 
-statistics from Julliard’s surgical clinic in the Geneva Hospital, 
where, since 1896, more than 700 patients with frefeh wounds 
had received prophjdactic injections of tetanus antitoxin (10 c.c.). 
Two patients in whom the treatment was accidentally omitted 
developed tetanus and died, while onlj^ one of the 700 treated cases 
showed any symptoms of the disease and no bad results followed 
in consequence of the serum injections, except for a light urticarial 
eruption in two cases. 

At the Thirtj'-fifth Congress, of the German Surgical Association, 
held in Berlin in 1906, the subject of tetanus prophylaxis was 
vigorousl}’^ discussed. The opinions there expressed were decidedly 
varying; for example, Zoege v. Manteuffel, Wreden, Korte, and 
others opposed as useless the administration of tetanus antitoxic 
serum, while Freiderick, Hecker, Kocher, Pochhammer, and 
Uhlenhuth expressed their confidence in the method. Kocher 
declared; “I should strongly resent it and call him to account if 
a doctor, in treating a relative of mine who had received a wound 
which was infected with street dirt, did not administer a prophy- 
lactic injection of tetanus antitoxin.” Uhlenhuth, after reporting 
on the frequence of the tetanus spores in the clothing of soldiers, 
added that all soldiers of the II Army Corps whose wounds were 
complicated by earth, filth, or pieces of clothing were ordered to 
receive an immunizing dose of antitetanic serum. 

Lotheissen, in -this same year, after a thorough study of the 
subject, concluded that tetanus antitoxin was of far greater value 
as a prophylactic than as a cure. He described the case of a sixty- 
year-old tanner who after a severe injury of the right forearm 
showed suppuration of the wound. In the secretions of this wound 
were found, by bacteriological examination, tetanus bacilli, and, 
accordingly, on the seventh day after injurj^ he was given 100 units 
of tetanus antitoxin. No sj'^mptoms of tetanus developed at an^'^ 
time. Similar findings have been reported bj'^ Kolb and Lauben- 
lieimer. However, such facts cannot be regarded as sure proofs 
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for the efficacy of antitoxin, as, among others, Bain has demon- 
strated the presence of tetanus bacilli in wounds where the disease 
did not develop and no antitoxin was given. 

After tabulating the unfavorable results seen up to 1906 in 
the preventive treatment of tetanus, Bar stated that the most 
careful antiseptic treatment of complicated fractures into which 
dirt had_ entered was not able to render harmless the bacteria 
which might be buried in the wound, especially in those injuries 
produced by fragments of exploding shells where, because of the 
infected pieces burying themselves in the body, the danger of 
tetanus was more pronounced. He concluded from the reports of 
Herhold and Hohlbeck that, in the Russian-Japanese war, serum 
prophylaxis had been used ndth success. 

A second article from Suter, in 1907, extensivelj’^ considered 
all the phases of tetanus prevention. He stated that diligent 
searcli of the literature had failed to show a case where antitoxin 
had done harm, and disagreed with von Manteuffel, who thought 
that prophylaxis was impracticable in war. Suter admitted, 
however, that antitoxin in its present form might be difficult 
to use on the front — ^nevertheless, if given early enough, many 
deaths from tetanus might be prevented, a view shared by Man- 
ninger, who declared: “Preventive inoculation is, up to the present 
time, the best means of lowering the mortality of tetanus.” 

In the following year Le Deutu appeared as a strong partisan 
of prophylaxis, advising large and repeated doses of serum. He 
thought that every one of the 1200 deaths from tetanus occurring 
in the Franco-Prussian war of 1870 could have been prevented by 
antitoxin. Lucas-Championniere and also Vaillard defended the 
efficacy of preventive inoculation in spite of the increasing reports 
of failures following its use, especially in France. 

Grazer, in 1910, recommended treating all wounds suspected of 
tetanus infection with the prophylactic injection of 20 to 100 units 
of antitoxin, and in the following year Remertz gave his opinion 
that this treatment would reduce the death rate of tetanus one- 
half, and that it should always be employed in wounds of both 
men and horses when such wounds were received in regions where 
tetanus was knorni to be prevalent. In this year also Biron and 
Pied confessed that, doubting its efficacy, they had not used prophy- 
lactic antitoxin from 1895 to 1902, and during that period had met 
with 11 cases of tetanus. From 1905 to 1910 the serum was used 
as routine treatment and no tetanus had appeared. Tizzoni, in 
1912, introduced the theory that the blood of normal individuals 
to ascertain extent would neutralize tetanus toxin, but with the 
help of antitoxin an enormous temporary increase in immunity 
could be obtained. For this reason he emphasized the value of 
prophylaxis, and recommended its use in surgical operations and 
after all shot wounds. 
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One of the most impressive series of facts in relation to the 
prevention of tetanus is associated Avith the annual Fourth of July 
celebration in the United States. For many years this holiday had 
been accompanied by an increasing number of both minor and 
major injuries, caused by blank cartridges, cannon crackers, toy 
pistols, etc. A considerable proportion of these injuries, nearly 
10 per cent., were followed by tetanus, usually of a very virulent 
type. Thus in 1900, 500 deaths were said to have been due to 
tetanus, directly caused by wounds received during this celebration. 
Hence the Journal of the American Medical Association began in 
1903 the collection of careful statistics and also at the same time 
conducted an extensive campaign both to discourage the use of toy 
pistols and similar injury producers and to encourage the treatment 
with tetanus antitoxin of all injured persons. The results of this 
campaign may be seen from the accompanying table, Avhich shows 
that in 1904 the effect became first apparent, at which time a sudden 
drop occurred from 415 cases of tetanus (or 9.35 per cent.) of all 
injured persons in 1903 to 111 (or 2.52 per cent.) in the following 
year. 

TABLE I.J 


Year. 

Total 

injured. 

Tetanus 

cases. 

i 

Per cent, of 
tetanus cases. 

Deaths from 
tetanus. 

1 

Tetanus 
\ mortality, 
per cent. 

1903 

4449 

415 

9.35 

i 400 

97.8 

1904 

4109 

111 

2.52 

1 87 

78.4 

1905 

5170 

104 

2.01 

: 87 1 

84.0 

1900 ! 

5400 

89 

1.45 

1 75 

84.0 

1907 

4413 

73 

1.05 

1 02 

1 84.0 

1908 

5023 

70 

1.35 

55 

! 72.4 

1909 

5307 

150 

2.82 

125 

83.2 

1910 

2923 

72 

2.40 

07 

93.0 

1911 

1003 

18 ' 

1.12 

10 

55.5 

1912 

088 

7 

0.71 

0 

80.0 

1913 

1103 

4 

0.35 1 

3 1 

75.0 

1914 

1500 

3 

0.2 

3 

100.0 


In respect to the use of antitoxin the Journal of that year (1904) 
gave the following comment: “The prophylactic treatment of 
all blank cartridge, giant cracker, and other similar wounds of the 
Fourth of July has been demonstrated to be positively successful 
many times before, but probably never on so large a scale as this 
year — having been employed in more cases than ever before. We 
have now records of upward of one thousand administrations of 
antitoxin in this way without a single untoward result of any 
importance and without a single case of tetanus developing. What 
motive can there be, therefore, in treating a Fourth of July injury 
without the prophylactic injection?” Individual reports have only 
added to the impressiveness of these statements. For example, 
in St. Louis, in 1903, according to Scherck, 56 cases of Fourth of 
July injuries oceurred, from which 16 fatal cases of tetanus developed. 

* Fourth of July injuries and tetanus, from statistics collected by Jour. Amer. Med. 
Assn. 
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In the three years following, 36, 84, and 170 such wounds, under 
prophylactic treatment, showed no case of tetanus. In the Harlem 
Hospital 100 cases of gunshot wounds were treated with antitoxin 
and no_ tetanus appeared. Luckett injected 60 of these injuries, 
each with 10 c.c. antitoxin, with the same success. However, one 
other case of his, a w'oman, who was treated with dry powdered 
antitoxin because she objected to the subcutaneous injection, 
later succumbed to a fatal attack of tetanus. 

Nevertheless the judgment of the clinical w'orld is not so 
unanimous as the foregoing might lead one to believe. In both 
France and Germany there is a consistent minority of physicians 
Avho point to the fact that ever since tetanus antitoxin has been 
used prophylactically there have appeared occasional cases of 
tetanus wdiich have developed in spite of the treatment, i. e., in a 
small but definite percentage of all cases so treated, the method 
had failed to give adequate protection. These failures have been 
especially numerous in Germany in the present war, and have led 
to a feeling of pessimistic skepticism in the minds of many doctors 
tb-ward the use of tetanus antitoxin for any purpose whatsoever. 

Accordingly it is proposed here to classify and analyze in two 
groups (1) the theoretical considerations and (2) the actual facts 
that underlie these cases, with the purpose of determining, if 
possible, the reasons for the failures and of establishing more firmly 
the principles w'hich should govern the prophylactic adminis- 
tration of tetanus antitoxin. In group 1, as one of the most impor- 
tant of the theoretical considerations, may be mentioned the 
abnormal reactions exliibited by some individuals (1) tow^ard certain 
diseases and (2) tOAvard foreign serums. In the first class one 
finds those variations from the normal aA'erage wliich are well 
recognized in both men and animals. These individuals show 
such an extreme sensitiveness to certain toxins that the general 
rules for prevention and cure may prove entirely inadequate. So 
in tetanus the conditions for the growth of the bacillus may be so 
favorable, the absorption of the toxin so rapid and complete, and 
the sensitiveness of the vital centres to this toxin so exaggerated, 
that extraordinary and unexpected intoxication occurs in spite 
of the usual prophylactic and therapeutic measures. In tlic secontl 
class there is an abnormal reaction tow'ard the scrum itself. As 
far as can be determined the antitoxic property is added to the 
blood serum Avithout appreciably afi'ecting its physical or chemica! 
constituents, and, aside from its ability to neutralize tetanus toxin, 
its fate in the body exactly corresponds to that of any other foreign 
serum injected under the same conditions. In other Avords the 
body endeaA'ors to destroy or eliminate antitoxin just as it does 
plain horse serum. The elimination is accomplished by the glandular 
excretory organs, and the destruction supposedly by fennents 
usually newly formed in the body in re.sponse to the irritation of 
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the presence of this foreign proteicl. We shall return to this subject 
in the discussion of anaphylaxis. Here it is sufficient to indicate 
the possibility that these ferments may be already present in the 
body at the time of the first injection in sufficient strength to 
destroy rapidly and render useless the antitoxic serum that is 
introduced. In this connection may be noted the fact that the 
second dose of antitoxin does not give so long a duration of protec- 
tion as the first. (Behring.) The body has learned, i. e., adapted 
itself, to destroy more rapidly and efficiently this injected serum. 
But if this ability by some chance were already possessed by the 
body cells and fluids before the first injection of the tetanus anti- 
toxin (perhaps because of some previous serum injection), then such 
an injection might prove not only useless, but under certain circum- 
stances, as will be shown, actually dangerous. 

As the second factor in this first gronp may be considered the 
question of passive against active immunization . As yet no attempts 
have been made to provoke active immunity against tetanus in 
human beings. The dangers associated with tetanus toxin and the 
efficacy of early administration of tetanus antitoxin have not as 
yet justified the attempt to protect people against tetanus as against 
smallpox, typhoid fever, or cholera, i. c., by vaccination. The 
advantages of aetive immunity, however, are clear. In the first 
place the protection is more enduring, usually lasting months or 
years instead of days, and in the second place, when infection 
occurs, “protection” is already present and able at once to neutralize 
the first toxin that may be produced. Also in active immunity 
foreign serums do not enter into consideration. The protective 
qualities are then a distinctive property of the body’s own cells 
and fluids. If human serum could be used for antitoxin in human 
beings it would undoubtedly possess greater value both prophy- 
lactically and therapeutically. In fact, Wiedemann reported the 
case of a child suffering from traumatic tetanus in whom he used 
the serum obtained from 100 c.c. of the blood of a boy who had 
recovered from tetanus two years before. Ransom and Kitashima, 
in Behring’s laboratory, found that goats’ antitoxin given to other 
goats produced a passive immunization which was of nearly the 
same duration as the active immunization of the original goats. 
Naturally the extensive use of homologous serum in human beings 
is at present out of the question. 

A further and important reason for the adoption of a rational 
and safe method of active immunization in tetanus is war. Wounded 
soldiers are notoriously liable to tetanus. The first treatments 
are often difficult, inadequate, and delayed. Were such soldiers 
previously actively immunized against tetanus as well as typhoid 
and cholera a percentage of deaths, always large enough to be dis- 
turbing and often extreme, would be almost entirely avoided and 
the trouble associated with ordinary prophylaxis would be unneces- 
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sary. Such protection is tlieoreticalh* entirely possible. A practical 
and absolutely safe method is alone lacking. Manifestly the 
methods used at present in animals are not applicable to* man, 
but I am convinced that the question deserves earnest considera- 
tion, especially in the light of the lessons learned from the present 
war. In this connection, Piorkowski has recently proposed the 
use of a preparation of heated dried cultures of tetanus bacilli 
which as a powder could confer immunity upon and also save mice 
when administered with or even later than inoculated garden earth. 

The second main group of reasons for failures includes the study 
of individual cases and the actual circumstances under whicli 
failures in these cases have occurred. Accordingly in Table II 
have been collected and tabulated those cases which could be found 
in the literature in which prophylaxis failed to afi'ord adequate 
protection. Similar cases which have occurred in the present war 
will be reserved for separate consideration. 

The first and most important cause of these failures is undoubt- 
edly the rapid formation and absorption of tetanus toxin following 
the injury. Kitasato inoculated the tails of mice with tetanus 
cultures and at varying intervals of time cut off the inoculated 
portions, thereby removing completely all further source of toxin 
production. He found that one hour after the inoculation such an 
operation was too late to save the animal from a fatal attack of 
tetanus. In close association with this fact is the extreme rapidity 
with w'hich the absorbed toxin is bound to the nerve colls, where 
it cannot be neutralized. Donitz determined the amount of anti- 
toxin necessary to neutralize a definite quantity of to.vin when 
both were mixed in vitro. He then injected this amount of toxin 
into one ear vein of a series of rabbits, and at varying intervals 
injected antitoxin into the vein of the opposite ear. In four minutes 
it was necessary to use two times and in fifteen minutes twenty 
times the amount of antitoxin which had sufficed in tniro, and 
after one hour forty times this dose could barely save the life of the 
animal, while at the end of twenty-four hours an enormous increase 
(3600 doses) did not avail. Donitz concluded, among other things, 
that in cases of severe poisoning at least the lethal dose of toxin 
was already combined with the nerve structures at the end of four 
to eight minutes.^ 

Further evidence of this rapid binding power is presented by 
Hutchings, who infected the tails of sheep with tetanus cultures, 
and as soon as symptoms appeared cut off the infected portion. 
Tests of the blood at this time showed that 2 c.c. contained enough 
tetanus toxin to kill a 350-gram guinea-pig; 4500 units of anti- 


: -Vnother conclusion whicli wns drawn by Donitz from these cxiicnmcnts was that 
"this combined toxin could be ncain separated from the neiwe tissue, ncutraiizcd, 
and rendered harmless by the action of tetanus antitoxin." Thus conclusion has not 
been confirmed. 
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TABLE II. — Showinc piiblislicd cases in which prophylactic applications of tetanus antitoxin 
failed to prevent tetanus. 0 = recovery; + ?= death. 


No. 

Author. 

Age. 

Interval 
between 
injury 
and in- 
jection. 

Quantity 
of scrum. 

Incuba- 

tion 

lime, 

days. 

Result. 

‘ ‘ 

Remarks. 

1 

Buschke 

? 



11 

1 

Author himself doubtful over 
diagnosis; antitoxin late. 

2 

Tizzoni 

? 



4 

0 

Antitoxin late. 

3 

Tizzoni 

? 

24 hours 


12 

0 

Tizzoni scrum. 

4 

Remy 

49 

Same day 


47 

+ 

“Delayed tetanus.” 

5 

Rcclus 

25 

Same day 


12 

■i- 

Intracerebral antitoxin; 
French serum. 

G 

Bougle- 

Rcynior 

48 

Same day 

10 c.c. 

15 

0 

"Prolonged incubation. 

7 


7 

7 


12 

+ 

Details wanting. 

8 

Hnitenhou 

3 

2i days 

10 c.c. 

45 

0 

Antitoxin too late; diagnosis 
in doubt. 

9 

Ulrich 

43 

3 days 

7 

70 

0 

Delayed tetanus. 

10 

Maunourj- 

30 

Same day 

10 c.c. 

26 

+ 

Delayed tetanus. 

11 

Mauclaire 

? 

1 day 

10 c.c. 

17 

0 

Prolonged incubation. 

12 

Krafit 

31 

04 hours 

10 c.c. 

Oi 

+ 

Antitoxin too late; intracere- 
bral injections. 

13 

Vidal 

7 

H hours 

15 c.c. 

3 

+ 

French serum. 

14 

Grenda 

? 

Same day 

10 0.0. 

5 


Swiss serum. 

15 

Lannelonguc 

? 

3 days 

10 c.c. 

59 

+ 

Delayed tetanus. 

1C 

Tixicr 

? 

5 days 

10 c.c. 

8 

+ 

Antitoxin too late. 

17 

Terrier 

57 

Same day 

10 c.c. 

87 

0 

Delayed tetanus. 

IS 

du Sejour 

00 

1 day 

10 c.c. 

23 

+ 

Prolonged incubation. 

19 

Rutcr 

30 

Same day 

10 c.c. 

47 

0 

Delayed tetanus. 

20 

Kiistcr 

30 

2} hours 

40A. E. 

7 

0 

Gorman scrum. 

21 

Poohhammer 

32 

14 hours 

20 A. E. 

14 


Antitoxin late; German anti- 
toxin. 

22 

Kooher 

? 

7 

10 c.c. 

21 

0 

Prolonged incubation. 

23 

Lothoissen 

40 

2 days 

100 A. E. 

6 

0 

Antitoxin too late. 

24 

Lop 

Oensnor 

? 

1 hour 

7 

7 

+ 

Powdered antitoxin. 

25 

7 

10 hours 

10 c.c. 

12 

0 

Antitoxin late; French scrum. 

26 

Bell, J. 

9 

1 day 

6 c.c. 

47 

+ 

Delayed tetanus. 

27 

Freeman 

7 

Same day 

10 c.c. 

C 

0 

American serum. 

28 

McArthur 

7 

Same day 

10 c.c. 

14 

0 

Fractured skull; American 
serum. 

29 

Tyson 

48 

4 days 

30 c.c. 

12 

0 

Antitoxin late. 

30 

Brawan 

14 

3 days 

10 c.c. 

4 

0 

Antitoxin late. 

31 

Bar 

13J 

3J hours 

10 c.c. 

8 

0 

Swiss scrum. 

32 

Ellbogcn 

7 

1 day 

20 C.C. 

18 

0 

Prolonged incubation. 

33 

Reynier 

20 . 

Same day 

10 C.C. 

11 

0 

French serum. 

34 

Thiery 

7 

7 

10 c.c. 

8 

+ 

Essential details lacking. 

35 

Senechal 

26 

0 hours 

10 C.C. 

8 

0 

French serum. 

30 

Mauclaire 

34 

Same day 

? 

0 

-k 

French serum. 

37 

Terrier et 
MercedG 

18 

Same day 

10 c.c. 

0 

+ 

French serum. 

38 

Mignard 

7 

4 hours 

? 

4 

"f* 

French serum. 

39 

Lang 

7 

2 days 

10 c.c. 

11 

0 

Antitoxin late. 

40 

Lang 

3i 

4 hours 

10 c.c. 

12 

“f* 

Swiss serum. 

41 

Lang 

9 

2 days 

100 A. E. 

4 


Antitoxin late. 

42 

Luckett 

7 

7 

7 

8 

-k 

Powdered antitoxin. 

43 

Roger 

7 

7 

7 

5 

-k 

Powdered antitoxin. 

44 

Roger 

7 

7 

? 

0 

-k 

Powdered antitoxin. 

45 

Monod et 

Van verts 
Viscontini 

52 

Same day 

10 c.c. 

75 

0 

Delayed tetanus. 

40 

40 

7 

10 c.c. 

9 

-k 

Essential details lacking. 

47 

Vennat et 
Miclieleau 

7 

1 day 

10 c.c. 

14 

+ 

Diagnosis doubtful. 

48 

Vennet et 
Micheleau 

7 

7 

10 c.c. 

7 

0 

Diagnosis doubtful. 

49 

Tuffier 

7 

3 hours 

7 

0 


French serum. 

50 

Reynier 

7 

Same day 

7 

5 

-k 

Powdered antitoxin. 

51 

Reynier 

7 

Same day 

7 

8 


Powdered antitoxin. 

52 

Reynier 

7 

3 hours 

? 

7 


Details insufficient. 

53 

Massol 

7 

7 

7 

51 

? 

Delayed tetanus. 

54 

d’Hotel 

7 

Same day 

10 c.c. 

16 

6 

Prolonged incubation. 

55 

van Havre 

19 

3 hours 

20 c.c. 

11 

-k 

Swiss serum. 

5G 

Simon 

5 

Same day 

20 A. E. 

i 

0 

Diagnosis doubtful. 

67 

Schlatter- 

20 

3 hours 

10 c.c. 

23 

+ 

Prolonged incubation. 

58 

Bar 

5 

Same day 

10 c.c. 

21 

0 

Prolonged incubation. 

59 

Viscontini 

40 

? 

10 c.c. 

10 

+ 

Essential details lacking. 

GO 

Rowan 

37 

5 hours 

1500 units 

26 

+ 

Delayed tetanus. 

61 

Dolbet 

? 

7 

7 

3 or 4 

0 

Essential details lacking. 

02 

Arrou 

13 

Second day 


8 

-k 

Antitoxin late. 

03 

Huber 

7 

? 

10 c.c. 

0 

+ 

Diagnosis doubtful. 

04 

Riche 

9 

10 hours 

10 c.c. 

8 

0 

French serum. 

05 

Potherat 

58 

Second day 

10 c.c. 

4 

-k 

Antitoxin late. 

06 

Ritter 

7 

? 

7 

7 


Insufficient details. 
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toxin* -was then injected, and twenty-four hours later a test of the 
blood showed no toxin present. _ However, in spite of daily injections 
of 4500 units the sheep invariably died. Neither the svniptoms 
nor the course of the disease were influenced by these injections. 

Many facts lead one to believe that in man we have to deal with 
nerve structures extremely sensitive to tetanus toxin. Some of the 
clearest evidence having a bearing on this point occurred in an 
outbreak of tetanus in St. Louis following the administration of 
diphtheria antitoxin. Investigation showed that a certain supply 
of this antitoxin had, in some unknown manner, become contamin- 
ated by tetanus toxin (not tetanus spores). A comparison of the 
arnounts of this fluid which had produced accidental death in human 
beings and the amount found necessary to kill a 300-gram guinea- 
pig demonstrated that the susceptibility of the tv’o was nearly 
the same, e. g., 0.1 c.c. would kill a 300-gram guinea-pig, and 10 c.c. 
was sufficient to produce fatal tetanus in a child weighing fifty 
pounds.' Also the occurrence of symptoms of undoubted tetanus 
only three and four days — ^in fact even two days — after the injurj’^ 
indicates the exceeding rapidity with which all these processes may 
take place. 

The second cause for failure in these cases is supplementary 
to the first and rests in the slowness with which antitoxin is ab- 
sorbed into the blood stream. In a series of careful experiments 
Knorr found that in animals subcutaneous antitoxin did not attain 
its maximum in the blood stream until twenty-foiu’ to forty hours 
had elapsed after the injections. Naturally this time may vary 
within wide limits, depending upon special conditions. For example, 
tissues of the jmung absorb more rapidly than those of the old, 
the muscles better than the subcutaneous fascias, and these in turn 
better than the skin. Finally, inflammation, shock, vascular 
spasm, congestion, heart weakness, etc., all tend to decrease the 
rate at which antitoxin enters the blood stream, ^^fliile many of 
these factors may also operate to decrease the rate of absorption 
of the toxin it must be remembered that toxin is by its nature 
readily absorbable, while antitoxin, on the contrary, perhaps 
because of the larger size of its molecule, is naturally slowly ab- 
sorbable. From the foregoing it becomes clear that, given a case 
where toxin is formed and absorbed with unusual rapidity and the 
antitoxin is injected too late or for some other reasons is absorbed 
too slowly to neutralize this toxin, harmful and even fatal conse- 
quences may readily follow. That such a set of circumstances ina\ 
occur can be plainly seen from the statistics presented in Fable II. 
The time of giving' the antitoxin A'aried from a few hours to as late 


’ The United St.atcs antitoxin unit rcprc.sents tliiit amount of antitoxin wliieli can 
save the life of a 350-!;rani guinca-piK for ninety-six lioun! u Jien the animal lias al><) 
received 100 times the minimal lethal dose of a lest toxin preserved in tlie lal><.rat<.r> 
of the United .States Puhlir: ITealIh and .M.ariiie Ho-MUtal .Service. 
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as six days after the injury. Under certain circumstances, as has 
been demonstrated, a few liours’ difference in time might represent 
the difference between a non-fatal and a fatal intoxication. 

The third cause for failures which appears in this table is the 
short duration of the immunity conferred by injections of anti- 
toxin. Behring stated that the first dose of antitoxin gave an 
immunity lasting twenty days and that a second injection at 
the end of this time vmuld add only a further protection of 
from five to eight days, i. c., repeating the injection diminished 
tlie duration of the protective action to five to eight days. 
According to Tizzoni, antitoxin protects for fourteen days; Delbet 
estimated the duration at ten days, while Glasser suggested a 
repetition at the end of eight days and Vaillard declared that the 
serum ceased to be efi'ective after a week or at the very longest 
at the end of two weeks. Ruediger in guinea-pigs found that 
passive immunity against tetanus produced by moderate doses 
of tetanus antitoxin lasted a little less than tlmee weeks, and that 
the immunity conferred by larger doses continued only a few 
days longer. This subject was considered worthy of further experi- 
mental proof, and, accordingly, tlirough the kindness of the attend- 
physicians in the Freiburg military hospitals, especially of 
Prof. Kahler and Dr. Weidenmuller, samples of blood from various 
patients who had been given propliylactic injections of twenty 
antitoxin units (German standard) were tested for their antitoxin 
content. 

In these experiments 1 c.c. of the blood serum from these samples 
was mixed witli two or three times the minimal lethal dose of 
tetanus toxin, and this mixture Avas injected into the hind leg of 
rats. The rats varied in AAmight from 100 to 200 grams and the 
dose necessary to kill the larger rats v'^as used as the minimal lethal 
dose. In every case controls were injected with the toxin alone. 
Other controls AA'^ere injected Avith normal blood alone and others 
AAuth normal blood plus tAAuce the usual minimal lethal dose of 
toxin. The blood serum alone proAmd to be non-toxic and neither 
did it possess any appreciable antitoxic properties. In this par- 
ticular I AA^as unable to confirm Tizzoni's assertion that the blood 
of normal persons Avould neutralize tetanus toxin. In all seventeen 
samples of human blood AAmre tested. These Avere removed at inter- 
vals of from three to tAventy days after the antitoxin injection. 
All the samples representing a duration beloAV fifteen days held 
sufficient antitoxin to protect fully the injected animals. Of those 
taken on the fifteenth day from five samples tested, one rat died 
from tetanus, the death, hoAAmAmr, being delayed three days beyond 
that of the control. That the other fifteen-day samples held only a 
diminished amount of antitoxin Avas shoAvn AAdien after injecting 
one sample from Avhich only 0.5 c.c. of serum could be obtained 
death occurred, and in another Aidiere the toxin Av^as repeated Avithout 
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the serum the animal died two days after the control. In a twenty-day 
sample the rat died one and a half days later than tlie rat injected 
with toxin^ alone. These facts permit the conclusion that passive 
immunity in man conferred by twenty units of antitoxin is effective 
for about twelve days and contains some protective powers for eight 
to ten days longer. ° 

Hence, given a case in which prophylactic antitoxin is adminis- 
tered and for one reason or another the tetanus toxin is not formed 
or possibly not absorbed until after twelve to fifteen days have 
passed^ we may expect very little protection from the antitoxin 
first given and at the end of twenty-five days absolutely no pro- 
tection at all. 

Consulting again Table II, one finds that in 10 cases from twenty- 
six to eighty-seven days passed between the last injection of tetanus 
antitoxin and the first sjnnptoms of tetanus, which here represent 
examples of what I have called delayed tetanus, and in 8 other cases 
from fifteen to twenty-three days elapsed (examples of prolonged 
incubation^). In the first group 5 cases died, 4 recovered, and the 
outcome of 1 is unknown; while in the second group only 2 died and 
6 recovered, suggesting that in the latter group the protective 
effects of the serum had not entirely disappeared. 

Examples of a long incubation time in tetanus (delayed tetanus) 
are of frequent occurrence in the literature, and the possibility of 
a tetanus infection lying dormant in the body and only develop- 
ing when favorable circumstances present themselves has been 
shown in animal experiments. For example, Vaillard and Rouget 
described instances where guinea-pigs were inoculated with tetanus 
spores plus lactic acid, and did not develop tetanus until more than 
four months had elapsed. Such cases of delayed tetanus, as well 
as those of unduly prolonged incubation, present a problem in both 
the prophylaxis and the treatment of tetanus which has not yet been 
satisfactorily solved. Repetitions of the antitoxic serum are not 
always practical, and, moreover, the succeeding doses always aflbrd 
an ever-diminishing period of .protection. Here, again, the produc- 
tion of active immunity would be of decided advantage. 

As tlie fourtli cause for failures may be considered the method 
of application of the antitoxin, Calmette’s recommendation that dry 
poM^dered antitoxin be applied locally to the wound led to its wide- 
spread use not only in France but also in other parts of Europe 
and in America. Practically the method has many obvious advan- 
tages; theoretically, however, it is not based on logical grounds. 
First it does not, as a rule, reach the tetanus inciter, the bacilli 
being buried deep in the tissues. Experience lias again and again 
demonstrated that local disinfection and cleansing are not able to 
prevent tetanus. Hence for the efficac.v of the powder we arc la^gcl.^ 

< The litniis for Diis latter class li.-ivc been arbitrarily placet! at between fifteen 
and twenty-Cvc days. 
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dependent on it's solution and absorption by the body juices. Under 
the circumstances not only is this absorption slower than with the 
fluid antitoxin but manifestly less dependable. Letulle’s enthusiasm 
for its use on the umbilical cords of newborn children may be 
explained by the fact that in infants absorption by the tissues is 
extremely rapid, and a fresh wound without inflammatory reaction 
is much more suited for these applications than a wound filled with 
blood clots and inflammatory debris, such as is usually presented 
in adults. Clinical opinions, however, have varied widely. Delbet 
believed the convenience of the powder was its only recommenda- 
tion, and that in most cases it was useless. Remertz concluded: 
“Das bestreuen der Wunde mit Antitoxin in Pulverform ist als 
nutzlos zu verwerfen.” Examination of the cases in Table 11 tends 
to confirm this last view. Six cases were treated prophylactically 
by powdered antitoxin and all six ended in fatal tetanus. 

Yet a successful method of local application of antitoxin is 
demanded. In the well-ordered hospital or physician’s office the 
subcutaneous or even the intravenous injections of antitoxin offer 
little difiiculty. On the other hand, in injured persons far removed 
from either of these places, especially in those wounded in war, such 
injections may be very difficult, and while eventually an injured 
soldier can obtain an injection of antitoxin, in the meantime valu- 
able time may have been lost and a fatal case of tetanus may have 
been permitted to develop because the antitoxin could not be early 
enough administered. 

Various solutions of this problem have been offered. As early 
as 1900 Behring stated that experiments on animals had demon- 
strated the importance of the direct contact of tetanus antitoxin 
with the infected and toxin-containing tissues, and laid great stress 
on the advantages of direct application to the point of infection 
and its vicinity. The results given above show, however, the futility 
of powder. Behring’s general suggestion was applied more success- 
fully by Suter, Avho soaked tampons with antitoxin and bound these 
directly to the wound. Bockenheimer proposed mixing antitoxin 
with salve. Among others, Graser reported good success with the 
tampons but was unable to obtain results with the salve. Bocken- 
heimer himself did not present convincing proof of the eflncacy of 
this method. His advocacy of the salve was based on the principle 
that fatty substances possess a certain neutralizing property 
against tetanus toxin, a fact which led him to recommend, for 
example, Peruvian balsam salve with or without antitoxin. He 
also admitted that antitoxin mixed with salves rapidly lost its 
power to neutralize toxin, and therefore had always to be made 
freshly. I attempted to immunize rats with a mixture of antitoxin 
and lanolin by thoroughly rubbing this on the skin. In two separate 
sets of experiments the treated rats died at the same time as the 
controls. 
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Suter s proposal to use liquid antitoxin lias this advantage over 
the powder, namely, it does not need to be first dissolved and there- 
fore more readily penetrates to the deeper tissues of the wound and 
more quickly mixes with the wound fluids, not only thereby destroy- 
ing local toxin but also furnishing general protection by absorption 
into the blood. In my ex-periments wounds were made in the skin 
and muscles of the backs of laboratory animals and antitoxin- 
soaked tampons were bound onto the wpunds. Twenty-four hours 
later the animals were given three times the minimal lethal dose 
of tetanus toxin and showed no symptoms of tetanus at any time. 

This method, however, is wasteful and involves the use of "bottles 
of fluid antitoxin which are not only liable to breakage but also 
to spontaneous deterioration of the antitoxic properties of the 
serum. Consequently an attempt was made to combine the advan- 
tages of Calmette’s method with those of Suter’s. Liquid antitoxin 
was poured on pads of sterile absorbent cotton in such amounts as 
to render the cotton uniformly moist but not wet enough to drip. 
These pads were then dried for twenty-four hours in a moderate 
heat (40° to 45° C.). A previously sterilized evaporating dish or 
earthenware mortar covered with a double layer of filter paper 
was found satisfactorj’- as a container. Drying in vacuum did not 
appear to offer anj^ advantages. The dried antitoxin cotton became 
a stiffened mass, resembling dried paper pulp. This was weighed 
and then divided into pieces which by weight would represent 
definite quantities of antitoxin, e. g., if the entire mass contained 
twenty units of dried antitoxin, one-twentieth by weight would 
represent one unit. Pieces of this prepared cotton, representing 
amounts varying from one to two and a half units of antitoxin were 
then bound on freshly made wounds of rats. The results were not 
entirely satisfactorjx If fresh serum or blood were present in the 
wound and the dry cdtton could be bound closely to the wound, 
varying degrees of protection were afforded; but more often from 
lack of fluids no solution of the antitoxin took place and hence no 
absorption. Tliis latter fact was demonstrated by the following 
occurrence: The dried cotton was removed from a rat which had 
succumbed to tetanus in spite of its presence, and after moistening 
this cotton it was applied to a fresh wound in another rat. A three- 
times minimal lethal dose of tetanus toxin injected on the following 
day failed to produce tetanus and the rat remained alive. 

This led me to adopt the method of simply keeping the prepared 
cotton in a sterile container and, when it was required for use, to 
moisten it with physiological salt solution, distilled water, sterile 
bouillon, or any clean fluid which might be at hand. To test its 
efficacy on natural tetanus infections, 10 mice were inoculated 
with garden ctirth which in previous e.\periments_ had produced 
tetanus in mice with IflO per cent. mortality;_5 mice received, at 
the same time with the earth, fragments of dried antitoxin cotton 
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which had been moistened directly before application to the wound. 
The other 5 mice, serving as controls, were inoculated with the earth 
alone and all died from typical tetanus in the course of three days. 
Of the 5 treated mice 1 only, which had early torn the cotton dressing 
from the wound, showed any sign of tetanus, and even then it lived, 
for eight days, evidently having received some protection, as it 
lived five days beyond the controls. The remaining four at no time 
showed any sign of tetanus. Portions of the prepared cotton 
tampons Avere used after they had been kept six weeks, and with 
these pieces the lives of rats were protected against a three-times 
minimal lethal dose of tetanus toxin. All the rats treated in this 
manner have received protection. Each time the cotton was mois- 
tened immediately before application to the wound. In two animals 
which had torn the tampon away shortly after the operation a local 
tetanus dcA-eloped, but the rats lived and the local symptoms 
gradually disappeared. 

In this metbod I believe that the advantages of the powdered 
antitoxin of Calmette and of the fresh antitoxin tampons of Suter 
have been retained and the disadvantages removed. I do not wish 
to be understood as recommending this method as a substitute for 
the subcutaneous or intravenous injections of fresh potent anti- 
toxin. Where, however, such injections are impracticable these 
dried antitoxin tampons which hold their efficacy at least six weeks 
(and probably longer) can be carried with the first aid dressings 
and can be moistened and immediately bound on the wound by 
the doctor or the injured person himself. 

Still another application of these tampons is possible: When for 
one reason or another a repetition of the serum becomes desirable, 
if the wound be still unliealed they can be used for this repetition 
and thus all fear of dangerous anaphylaxis can be avoided. The 
absorption is slower, but the effects are also for that reason of slightly 
longer duration. The lack of danger, the absence of wastefulness, 
the certain, even if sloAver, action, and, above all, the ease of applica- 
tion even by the laity are points which favor a thorough trial of 
these antitoxin tampons. 

In conference with the Hochst Farbewerke^ over this method, 
they stated that their antitoxin was combined with a certain per- 
centage of glycerin Avhich might interfere with both its drying and 
preservation. They indicated, further, that a special preparation 
could be made to meet a demand for such a product. 

Further, I have experimentally tested other possible routes of 
absorption, e. g., through the peritoneal and the pleural cavities, 
and have not found any advantage over the subcutaneous injec- 
tions. An attempt was made to confer immunity on guinea-pigs 


^ At this point I wish to express my sincere gratitude to the HQclist Farbwerke, 
who supplied both the antitoxin and the tetanus toxin used in these series of exj)ori- 
menls. 
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by placing tetanus antitoxin-soaked tampons in tlic nostrils, but 
these experiments were entirelj^ unsuccessful. 

Returning to the list of failures, as a fifth possible cause may be 
suggested active surgical interference in the wound. It is an 
experience which has been repeated several times in cases which 
have remained for days, weeks, and even months free from any 
symptoms of tetanus that a severe and even fatal attack of the dis- 
ease may occur suddenly after some surgical interference, such as 
amputation, vigorous cleansing, opening abscess pockets, etc. 
Many of the cases are examples of delayed tetanus. It is difficult 
to know exactly what occurs under such circumstances. I can 
only suggest the possibility that such surgical measures either break 
up surrounding protecting zones of granulation tissue and promote 
a fresh absorption of tetanus toxin or provide new and better condi- 
tions for the development of the tetanus spores lying dormant in 
the wound. If surgical interference is necessary the antitoxic 
serum in some form should be repeated before the operation. In 
cases of this kind, as previously suggested, the dried antitoxin 
tampons could be used to advantage. 

As a sixth possible ground for failure may be mentioned the 
character of the antitoxin used. It is rather remarkable that of the 
(36 failures in Table II, 35, or more than one-half, were treated with 
French antitoxin. Of this number 24 died, which is two-thirds 
of the total number of deaths (36) tabulated. Here it is of interest 
to note the report made by Anderson of the United States Public 
Health Bureau in 1910. He tested the various tetanus antitoxins 
which were then on the market, and his results showed that while 
the United States serums varied from 77 units (United States 
standard) per 1 c.c. for one sample to 769 units for another and the 
Hdclist serum contained 333 units; on the other hand, tiro samples 
from the Pasteur Institute and one from another French institute 
all contained less than 50 units in each cubic centimeter. 

Turning now to the tabulated list of failures a more critical 
analysis can be made. In 6 of the cases (24, 42, 43, 44, 50, 51) 
the use of powdered antitoxin may well be the cause of non-success. 
In 10 more (4, 9, 10, 15, 17, 19, 26, 45, 53, CO) one finds excellent 
examples of delayed tetanus, 8 others (6, 11, 18, 22, 32, 54, 5/, 58) 
show abnormally prolonged incubation periods. Essential details 
fail in 7 cases (7, 34, 46, 52, 59, 61, 66) and in 4 more (47, 48, 56, 63) 
the diagnosis is gravely open to question. Of those that remain, 
if one should judge arbitrarily that after twenty-four hours the anti- 
toxin was probably administered too late, one ean exclude 12 further 
cases (1, 2, 8, 12, 16, 23, 29, 30, 39, 41, 62, 65). Of the 19 cases 
which remain 1 (3) was treated with Tizzoni's antitoxin, 4 (14, 31, 
40 55) received Swiss serum, 2 (20, 21) German, 2 (27, 28) American, 
the remaining 10 (5, 13, 25, 3.3, 35, 36, 37, 38, 49, 64) verc all 
inoculated with French antitoxin. Of the 19 cases 10 died, a mor- 
tality of 52 per cent. 
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Further analysis of these 19 cases does not offer much added 
value. It is not my aim to “explain away” all cases of failure in 
the prophylactic treatment of tetanus, for, as has been intimated, 
it is clear that in the inherent character of the method itself lies 
always the possibility that failure may enter at any time. I have 
simply endeavored to show that when the principles which should 
govern the use of tetanus antitoxin are closely followed not only 
is the percentage of cases resulting in spite of prophylaxis a very 
small one, but also as we become more skilful in the preparation of 
these serums and more rational in the treatment of “tetanus 
suspicious” wounds, even this percentage may be expected to 
diminish. 

Tetanus Prophy^laxis in the Present War. As would be 
expected the experiences with tetanus in this war are almost as 
variable and opinions as contrary as have been already noted in 
private clinical practice. When at the end of the war a complete 
summary can be made of all the facts concerning tetanus we may 
look for much valuable data over both preventive and therapeutic 
treatments. At present most of the statistical evidence is of a much 
too fragmentary nature to furnish a basis for final judgment. 

The first account of tetanus from the prophylactic side was 
given by Hufnagle in the conference of army surgeons in Namur, 
November, 1914, at whieh time he reported that among 2193 
wounded treated in the “Festungslazarett” of Namur from Sep- 
tember 11 to November 30 there developed 27 cases of tetanus. 
Beginning the middle of October, all wounded soldiers received a 
prophylactic injection of twenty units of tetanus antitoxin, and 
since that time no further cases of tetanus had appeared, although 
among the 1195 wounded who were treated in the hospital since 
that date were many who had received very serious wounds. 

The results of a collective investigation made by Madelung are 
of particular interest, especially in relation to prophylaxis. In 
thirty-seven hospitals where no prophjdactic injections were 
given among 8145 wounded, 63 cases of tetanus developed, a per- 
centage of 7.7. In one hospital where prophylaxis was administered 
in selected cases from 19,432 wounded occurred 107 cases, or 5.5 
per cent. In three other hospitals where protective injections 
were the routine treatment, among 2104 wounded only 12, or 0.57 
per cent, developed tetanus, a striking illustration of the efficacy 
of antitetanic serum in preventing tetanus when used systematic- 
ally. From the total number treated only 20 developed tetanus in 
spite of preventive injections, which in no case were made on the 
same day that the wound was received, and in half of the cases 
injections were not given until six days had elapsed. 

Walter observed in a hospital in Paris among 270 wounded Ger- 
man prisoners 19 cases of tetanus, and he emphasized the coincidence 
that all of these wounds were received in the same region near the 

VOL. 151 , NO. 5 .— MAY, 1910 . 23 
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Marne. Prophylaxis in those having severe wounds was attempted 
m the ambulance of the second help line, or at the latest in the hos- 
pitel, flud Jit the time of his report lind given verv good success. 

Goldscheidcr declared himself in_ favor of protective inoculations 
and gave the results of prophylactic treatment on his service from 
the beginning^ of the war until October 1. Among 500 wounded 
who had been given a prophylactic injection of twenty units of 
antitomi, 4, all of whom had shoum prodromal s\Tnptoms before 
the injection, alone developed tetanus, but no further cases were 
seen. 

All dirty wounds were treated by Gasch with protective serum, 
and among 700 of such no tetanus appeared. One soldier, slightly 
wounded on the toe, who was not injected, developed a fatal case 
of tetanus. 

Sieur, • before the French Academic de Aledecine in the early 
part of 1915, stated that although in 1907 certain physicians had 
not hesitated to doubt the efficacy of prophylaxis, attributing 
the constant decrease in tetanus to the use of antiseptics on the 
wounds, he himself credits the absence of it among soldiers of his 
ambulance corps to the use of prophylactic doses of serum, system- 
atically given and renewed at regular intervals. Among 17,507 
wounded only 7 cases of tetanus occurred, in which the first symp- 
toms appeared between twenty-four and sixty hours after. In not 
one of these cases had prophylactic antitoxin been given. 

Behring in a review of the subject emphasized again many of 
the facts to which he had frequently before draum attention. Quot- 
ing from Dreyfus, he stated that in the Spanish-American war 
tetanus was completely abolished after the protective injections 
had been instituted. 

One might continue to add further opinions for and against 
prophylactic treatment of those wounded in war, but the above 
illustrates sufficiently the views held at this time. It must always 
be kept in mind that injuries caused by shrapnel, bursting shells, 
and deeplj’^ penetrating bullets are, from the stand-point of tetanus, 
the most dangerous of all wounds. They are usually deep, contain 
fragments of clothing, pieces of bone, dirt, or other foreign bodies, 
and because of their situation demand an expectant rather than 
a radical treatment. The immediate care of these wounds under 
the circumstances is not always possible, and shock, loss of blood, 
and exliaustion all play a part in lowering resistance and causing 
a condition particularly susceptible to dangerous infections. Anti- 
toxin may be delayed in administration and slow in absorption, 
while, on the other hand, in a few hours the tetanus spores buried 
deep in the tissues in the presence of blood clot and other debris 
have abundant opportunity to multiply rapidly and in many cases 
toxin production is undoubtedly well advanced at the end of twenty- 
four hours. 
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Anaphylaxis. One further point deserves consideration in the 
discussion of tetanus prophylaxis, and that is the so-called anaphj'^- 
lactic reactions. Following the use of diphtheria antitoxin as a 
therapeutic agent, innumerable instances of urticarial eruptions, 
occasional serious attacks of acute intoxication, and rarely even 
cases of sudden death were reported. The same has been true, 
although to a far less extent, after tlie use of tetanus antitoxin. 
Lapierre collected the cases of what he was pleased to denote 
“accidents dus a la serotherapie antitetanique.” In this collection 
appear all manner of complications which, because they were pre- 
ceded by an injection of tetanus antitoxin, were judged by the 
post hoc, propter hoc standard and grouped together as results of 
the injections. The fact that in the administration of any foreign 
serum there is a certain possibility of more or less serious intoxica- 
tion should cause one to exercise the utmost care in attributing 
to these injections only the consequences which rightly belong to 
them. 

I have pre'NUOUsly indicated what occurs when this foreign serum 
is introduced into the body. .Destructive and excretory processes 
begin at once and continue as long as the serum, as such, remains 
in the body. But the absorption and excretion are uncommonly 
slow, owing to the peculiar nature of the substance, and consequently 
the process of destruction plays an important role. Exactly what 
this is has not yet been fully explained, but manj^ facts point to 
the hypothesis that a ferment-like activity operates to split the 
proteid of the serum into less complex and more readily disposable 
compounds. Some of these compounds are undoubtedly poisonous 
for the body. When a guinea-pig receives an injection of horse 
serum or any alien soluble proteid and, after an interval of ten to 
twelve days, a second injection of the same substance, violent 
and even fatal symptoms of intoxication are liable to ensue. This is, 
of course, the well-known phenomenon of anaphylaxis, and under 
certain circumstances can occur in human beings following the 
injection of antitoxin, which is generally a modified horse serum. 
Probably 50 per cent, of the cases in which this serum is injected 
show some slight manifestations of this phenomenon. 

Most frequently this consists of an er;ji;hematous or even a papular 
urticarial-like itching eruption which develops from forty-eight 
hours to seven days after the injection, and lasts about thirty-six 
hours. It may be accompanied by slight fever, headache, malaise, 
and vague pains in the back and joints. All varying intervening 
stages may be seen, and the almost invariable rule is rapid and com- 
plete recovery. Very occasionally the symptoms are more threaten- 
ing and simulate those of an acute exanthematous disease with, 
however, a much shorter course and generally with no disastrous 
consequences. Still more rarely may be seen the exceptional case 
in which sudden and overwhelming intoxication occurs, and death 
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niay take place a few minutes after the injection. Such a case 
m_ which death occurred within five minutes after a prophylactic 
injection of tetanus antitoxin was the subject of a medicolegal 
-investigation in the state of hlinnesota. Another similar case is 
Riche in 1912: A girl, aged eight years, after an injurv 
of the hand, was given 10 c.c. of antitetanic serum. A few hours 
later symptoms of collapse ensued and she died without in any way 
responding to stimulants. 

That such occasional accidents should have no bearing on the 
use of diphtheria or tetanus antitoxin hardly needs to be argued. 
The fact that in the use of antitetanic serum serious consequences 
are extremely rare and with the purification of the antitoxin are 
becoming increasingly rarer is a hopeful sign that even this disad- 
vantage may finally be entirely overcome. By carelessly ascribing 
to antito.xin injections all sorts of unreasonable and often absurd 
consequences, much harm may be done not only among the laity, 
but also among the medical profession. For example, in Lapierre’s 
collection is a case reported by Camus where death, undoubtedly 
caused by osteomyelitis and sepsis, was credited to antitoxin whicli 
had been injected three days before! 

Conclusions. 1. The most ideal and perfect protection against 
tetanus is the protection of active immunity produced before the 
infection has occurred. This admittedly is not yet practical, but 
deserves further consideration and research. 

2. In the large majority of cases the subcutaneous injection of 
twenty units immediately after the injurj- Avill prevent with cer- 
tainty the occurrence of tetanus. The delay of a few hours in making 
the injection may mean the loss of life. 

3. Local applications of fluid antitoxin on the wound are effica- 
cious but unnecessarily v'asteful and not always practical. 

4. In cases where injections cannot readily be made, especially 
in time of war, the immediate application to the wound of dried 
antitoxin tampons moistened by clean fluid may be used as a tem- 
porary substitute until fluid antitoxin can l)e injected. 

5. Powdered antitoxin on the wound is not, as a rule, depend- 
able. Its one useful field is perhaps the prevention of tetanus 
neonatorum. 

6. Certain failures are to be expected in the prophylactic treat- 
ment of tetanus as carried out at the present time. Occasional 
cases of tetanus will develop in spite of the most careful precautions. 

7. The protection afl’orded by antitoxin lasts from two to three 
weeks. Hence in cases of protracted suppuration or where for other 
reasons secondary surgical interference is contemplated either 
second injections' of antitoxin should be made or dried antitoxin 
tampons freshlv moistened should bo placed on the wound. 

S Certain complications, most frequently urtiearial-likc erup- 
tions. and very rarely more serious results may follow mjcetions 

of antitoxin. 
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Finally, I wish to emphasize once more that we are not dealing 
with an ideal remedy. There are few if any such known to man. 
Hence one must frankly face and admit its disadvantages. At the 
same time neither hasty clinical opinions based on empiricism nor 
narrow-visioned laboratory theories can alone guide one’s judgment. 
A calm recognition of all the facts, the disadvantages and the advan- 
tages, and the reasons for both will surely lead to an eventual 
proper line of action based, as it always should be, on the broad 
foundation of reason and experience. 

It gives me pleasure here to express my sincere thanks for the 
inspiration, counsel, and uniform kindness of Prof. L. Aschoff, in 
whose laboratory this work was done. 
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STUDIES ON THE LOCALIZATION OF CEREBELLAR TUMORS: 

H. THE POINTING REACTION AND THE CALORIC TEST. 

By Ernest G. Grey, M.D., 

BOSTON. 

(From the Surgical Clinic of the Peter Bmt Brigham Hospital, Boston.) 

The purpose of this paper is to discuss the importance of the 
pointing reaction (Barany) and the caloric test in the diagnosis 
of new growths in the posterior fossa. It is based upon an analysis 
of the records of 31 cases of cerebellar or extracerebellar tumor. 

The patients were in the neurological services of Dr. Cushing 
at the Johns Hopkins Hospital and at the Peter Bent Brigham 
Hospital. With a few exceptions they have all been' personally 
studied by the writer. In 5 cases the examinations were made by 
Dr. Cushing and Dr. S. J. Crowe at the former institution. 

The diagnosis and localization of the lesions were confirmed 
in all of the cases either at operation or on postmortem examination. 
All records have been excluded which showed that the disease 
had extended into other parts or which included additional factors 
likely to confuse the symtom-complex. 

The present report is one of a series of studies which were sug- 
gested by the difficulties attending the localization of many cere- 
bellar tumors.^ Notwithstanding the important contributions 
which have appeared since Barany suggested the use of the caloric 
and the pointing tests, there is still much difference of opinion in 
regard to the interpretation of these and other cerebellar signs. 
For purposes of analysis, new growths in the posterior fossa have 
been divided into five groups: tumors of the vermis, tumors occupy- 
ing one hemisphere, tumors involving most of the cerebellum, 
cerebellopontine tumors, and extracerebellar tumors lying inferior 
to the vermis. 

The cases are numbered and presented in the same order in the 
reports of the pointing reactions and the caloric tests. In this way 
the data from each patient in the two groups may be compared. 

The pointing reactions and the caloric tests were carried out in 
the manner described by Barany 


* Grey, Studies on the Localization of Cerebellar Tumors; I, Staggering Gait, 
Limb Ataxia, the Romberg Test, and Adiadococinesia, Jour. Nerv. and Ment. Dis., 
1915, xlii, 670. II, On Localization of Function in the Canine Cerebellum, ibid., 
to appear soon. Studies on the Localization of Cerebellar Tumors; III, Posterior 
Now Growths without Nystagmus, .Tour. Am. Med. Assn., 1915, Ixv, 1341. 

^ Wien. klin. Wohnschr., 1912, xxv, 2033 and Tr. Internal. Cong. Med., 1913, 
Lond., 1914, Sect, xi. Neuropath, pt. 2, 53; Friesner and Braun, The Functional 
Tests of the Static Labyrinth in Neurological Diagnosis, New York Med. Jour., 
1914, c, 369; Layton, Examination of the Internal Ear and Hind Brain by Stimula- 
tion of the Vestibular Nerve, Clin. Jour., London, 1914, xliii, 193. 
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New Growtiis^ Involving the A'ermis. Pointing Rcadion. 
The pointing reaction was tried with three patients having median 
tumors involving the vermis. In each case the examination was 
made previous to operative measures. (1) One (solitarj^ tubercle 
measuring 3 cm. across) pointed correctly in all of the tests during 
three separate investigations. 

(2) A second, (cyst lying more to the left of the midlinc— about 
30 c.c. fluid) likewisie performed each of the reactions correctly 
on two different occasions, but thirteen days following a suboccipital 
decompression with emptying of the cyst both arms were found 
to deviate outward. The head also show^ed a slight pointing error 
— to the patient’s right. 

(3) In the third patient (large glioma involving all of the vermis 
and the dentate nucleus of each hemisphere) the right leg occasion- 
ally deviated inw'ard. The right arm also showed a pointing error 
. upw^ard. 

Caloric Test. The three patients mentioned above were investi- 
gated with the caloric test. In the first of these (1), three separate 
examinations were made on different days. No spontaneous 
nystagmus w^as ever elicited. During aU three examinations, 
stimulation of the left labjTinth provoked a more marked nystagmus 
than stimulation of the right. In the tw’o earlier tests, irrigation 
of the right ear resulted in reaction movements in the right arm 
only, wdiereas irrigation of the left caused the appearance of typical 
reaction movements in both upper limbs* In the third examina- 
tion the same type of reaction follow'ed the irrigation of each ear. 

(2) The second patient w'as studied on two separate occasions 
previous to his operation and once following it. A moderate 
spontaneous nystagmus w'as present at times with its quick com- 
ponent directed to the left. Looking to the left brought out slower 
and coarser jerks than looking to the right. Practically the same 
type of reaction resulted from the stimulation of the tw'o labyrinths. 
This consisted of a rather marked nystagmus and normal reaction 
movements. The artificial nystagmus did not completely obliterate 
the spontaneous jerks. In the third examination, conducted on 
the thirteenth day after operation, the nystagmus resulting from 
the irrigation of the left car was much less marked than that which 
appeared from the opposite side. On stimulating the left labyrinth, 
how^ever, reaction movements were obtained in all of the i)arts, 
whereas on stimulating the right side the reactions appeared only 
in the homolateral limbs. 

(3) The third patient was examined only once, as he died of 
respiratory failure some hours after admission. During the inves- 
tigation there was nothing to suggest an agonal condition, as he 
sat in a chair without apparent discomfort, and was able even to 
walk across the room on his hands and knees. 

Wien the patient looked forward a slight nystagmus was visible. 
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the quick component being directed to his left. Coarse jerks of 
equal range and rate appeared on looking to either side. On stimu- 
lating the labyrinths, well-marked reaction movements appeared 
in the head, trunk, and limbs of either side. The degree of nys- 
tagmus was likewise increased, but the artificial never completely 
obliterated the spontaneous jerks. 

Hearing was not affected in any of these patients. In one no 
subjective discomforts followed the irrigation of either ear. A 
slight dizziness, however, resulted from the tests in the other two 
patients. 

New Growths Involving One Hemisphere. Pointing Reac- 
tion. This test was tried on 10 patients. Of these 6 were investi- 
gated previous to operat ve interference. The results from the 
latter were as follows. (1) One (large glioma) performed the tests 
eorrectly ivith his arms, but the leg opposite to the side of the lesion 
deviated somewhat outward. Following the operation both arms 
deviated outward and downward, and the head inclined slightly 
away from the lesion. (2) The second patient (large gliomatous 
' cyst) showed a pointing error inward with both arms. (3) The 
third (large gliomatous cyst) was studied on seven separate occasions. 
In the first examination, made jirevious to operative interference, 
there was an outward deviation of the arm homolateral- to the 
lesion. Later, following a subtemporal and a suboccipital decom- 
pression, the test was performed correctly during three examina- 
tions, made at intervals of a month. Still later both arms deviated 
slightly outward and upward. In two additional months both 
were again normal in their movements. The final examination, 
made after five weeks, showed a slight inward and downward devia- 
tion of the arm contralateral to the side of the tumor. (4) (Multiple 
tubercles involving practically one entire hemisphere). Correct 
pointing reactions were found during three examinations on separate 
days. (5) The fifth (large endothelioma occupying but not invading 
lateral half of hemisphere) showed no pointing errors in any part. 
(6) In the sixth patient (large gliomatous cyst) during the first 
examination the reactions were all normal. On the following day, 
however, the left arm showed a pointing error outward. Tests 
made two days later again showed normal reactions. 

This test was first used subsequent to an exploratory operation 
in 4 patients. Five months following a suboccipital decompres- 
sion (7) one of these (large glioma) pointed outward with the arm 
homolateral to the new gro-s^h and inward with the opposite arm. 
Six months later the homolateral arm still inclined outward. The 
opposite arm, however, pointed correctly. Twelve months subse- 
quent to a suboccipital decompression (8) a second patient (large 
glioma) showed an outward pointing error of both arms, more 
marked on the'side opposite to the lesion. During a third admission 
(just previous to the extirpation of a large glioma) the pointing 
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test was performed correctly on either side. The third and fourth 
cases were mvestigated tn-o years and six years respectively after 
operations in which gliomatous C3'sts were evacuated. In the'former 
(9) the arm homolateral to one lesion deviated somewhat outward. 
In the latter (10) during one examination both arms pointed cor- 
rectly; in a second, however, there was an inu’ard pointing error 
on the side of the cyst. 

Caloric Test. This test was used in all of the 12 patients 
comprisin this group. In 9 of these, examinations were made 
previous to any operative interference. Practically a normal 
response followed the irrigation of each ear in 2 of the latter 
(2) and (11), and gliomatous cyst the size of a hen’s egg. The remain- 
ing 4 reacted as follows. (1) One showed reaction movements 
on each side and some nystagmus when the labyrinth contralateral 
to the lesion was stimulated, but nothing when the homolateral 
side was irrigated. About four M'eeks after the extirpation of a 
large glioma from this patient, reaction movements and nystagmus 
were elicited through both ears. (3) A second showed reaction 
mo.ements on either side and an increased nystagmus during the 
irrigation of the contralateral ear. Neither of these was apparent, 
however, when the opposite ear was stimulated. Six months sub- 
sequent to a subtemporal and a suboccipital operation, practically 
the same responses were obtained during two separate examinations. 
(4) In a third, irrigation of the homolateral ear provoked no nys- 
tagmus but caused the appearance of reaction movements on both 
sides — to a less extent in the homolateral arm. Irrigation of the 
contralateral ear resulted in well-marked nystagmus and good 
reaction movements in all the parts. (5) A fourth responded with 
nystagmus and reaction movements from the stimulation of both 
labyrinths. IVom the homolateral labjTinth, however, both were 
much less marked. (6) The reactions in the fifth patient were very 
interesting. Stimulation of the homolateral labyrinth resulted in 
slight reaction movements in the arm on that side. None appeared 
on the opposite side. The irrigation, furthermore, had no effect 
on the spontaneous nystagmus. Stimulation of the contralateral 
labjTinth caused marked reaction movements in the arm of that 
side, but none in the opposite limb. A coarse nystagmus also 
appeared. A second examination made on the following day afforded 
the same results, except that no reaction movements appeared in 
either arm subsequent to the irrigation of the homolateral ear. 
Diu-ing both e.\'aminations the homolateral ear was found to be deaf. 
Preceding the onset of this illness the patient apparently heard 
equally well with both ears. 

(S) A sixth showed less nystagmus and vaguer reaction move- 
ments when the labj’rinth on the side of the lesion was stimulated 
During a second admission subsequent to a suboccipital decom- 
pression irrigation of each ear provoked slight and moderate nys- 
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tagmus. The latter was more marked when the contralateral 
labyrinth was stimulated. 

(12) A seventh (large gliomatous cyst) gave no response from 
the irrigation of either side. 

(7) (9) (10) In 3 patients this test was first used five months, 
two years, and six years respectively following suboccipital opera- 
tions. Stimulation of the homolateral labyrinth in the first of these 
(7) caused slight nystagmus and no reaction movements in either 
arm, but on the opposite side it resulted in more marked nystagmus 
and good reaction movements in both arms. Six months later 
during two examinations (on different days) practically the same 
results were obtained. Within a week of these investigations a 
huge glioma was removed from the right hemisphere. 

Irrigation of each ear in the second (9) resulted in some nystagmus. 
There were reaction movements on both sides when the contra- 
lateral labyrinth was stimulated, but none appeared in either arm 
when the homolateral was stimulated. (10) The third patient was 
irrigated both with cold and with combined hot and cold solutions. 
While they increased the spontaneous nystagmus from each ear no 
reactions were noted in any limb, in the head, or in the trunk. A 
repetition of this examination made one year later gave the same 
results. 

As a rule, no subjective discomforts resulted from the irrigations; 
occasionally some dizziness followed the stimulation of the ear 
contralateral to the lesion. Nausea and vomiting appeared in none 
of these cases. In 3 patients (1) (6) (12) hearing was impaired 
on the side of the disease. The external and middle ears in all 
of the cases appeared normal. 

New Growths Involving Nearly the Entire Cerebellum. 
Pointing Reaction. The pointing test was used with 5 patients 
who subsequently were shown to have had tumors occupying most 
of the cerebellum at the time of the investigations. All of the 
reactions were normal in the first of these (1). Several weeks 
after a suboccipital operation, however, in which the greater por- 
tion of an extensive glioma was removed (involved the vermis, 
all of the left and most of the right hemispheres), the left arm 
deviated definitely outward. (2) In the second patient (multiple 
tubercles of the vermis and left hemisphere) the tests were correctly 
performed in the limbs, head, and trunk. Two repetitions of the 
examination made at intervals of five to six weeks gaye the same 
results. (3) In the third subject (bilateral gliomatous cysts) the 
first investigation elicited no abnormal reactions, but a month 
later there was an outward pointing error of the left arm and an 
outward and upward error of the right. A year following these 
studies, just previous to a second operation, all of the reactions 
were found to be normal during two separate examinations. The 
2 remaining patients were first studied some time subsequent 
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to suboccipital operations. (4) One of these had been treated 
surgically on two occasions, the first a suboccipital decompression 
three years previously, and the second a partial extirpation of a huge 
glioma involving the whole vermis, left hemisphere and part of the 
right one year previously. The pointing tests were all well done 
during several examinations. At autopsy a few weeks later the 
growth was found to be very extensive— merely a thin shell of 
cortex remained. (5) In the second of these 2 patients a large 
infiltratmg glioma had been removed from the cerebellum four 
years previously. ^Vhen tested the right arm was found to deviate 
inward. The left reacted well in spite of the fact that it was much 
more ataxic than the right. This same inward error of the right 
upper erfremity was manifest during subsequent examinations. 

Caloric Test. (1) The first patient showed a spontaneous 
nystagmus on looking to either side, coarser to the left. On irrigat- 
ing the ears in turn an outspoken nystagmus appeared — more 
marked from the left. As was frequently the case, the spontaneous 
jerks were not entirely obscured when the patient looked toward the 
labyrinth which was being stimulated. The caloric test on the right 
side resulted in reactions in the right arm only. On the left it 
elicited no reaction movements. The same spontaneous, outward 
deviation of the latter, however, persisted (see (1) under pointing 
tests) . Some weeks subsequent to a partial extirpation of the tumor, 
stimulation of the labyrinths provoked a nystagmus, more marked, 
as in the original examination, when the left side was irrigated. 
No reaction movements were now apparent on testing the right ear, 
but on irrigating the left the right arm responded. The left arm 
continued to show the same pointing error outward. (2) The 
second subject gave pjractically normal reactions. There were good 
reaction movements in all of the limbs, in the head, and in the trunk, 
(3) In the third patient there was a definite difference in the reac- 
tions from the two sides. Irrigation of the right ear resulted in 
outspoken nystagmus, considerable dizziness, and well-marked 
reaction movements. Irrigation of the left, on the contrary, pro- 
voked only a slight nystagmus, no dizziness and no reaction move- 
ments. Occasionally a spontaneous nystagmus appeared with its 
quick component directed to the right, hlore marked jerks were 
evident when the eyes were turned to either side — coarser to the 
right. A month later, on repeating the tests, moderate reaction 
movements were obtained through the left labyrinth, and the 
patient experienced some dizziness. Both, however, were less 
marked than those arising from the opposite side (right labjTinth), 
A third examination made in the following year, just previous to a 
second operation, brought out reaction movements from the right 
labyrinth but none from the left. (4) (5) In the remaining 2 
patients of this group, both of whom had been operated upon several 
years previously, no response was obtained from the stimulation 
of either labyrinth. 
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Cerebellopontine New Growths. Pointing Reaction. This 
test WcTs used in 8 patients having cerebellopontine new growths. 
(1) In the first the preliminary examination elicited normal pointing 
reactions. On repeating the tests several days later there was an 
outward pointing error in the arm homolateral to the tumor. (2) 
The second patient was studied on four different occasions — 
all within four months — ^the first being previous to operation and 
the others between the first and second attempts at tumor extir- 
pation. In all four examinations, notwithstanding a marked ataxia 
in the limbs homolateral to the lesion, the tests were performed 
correctljL The third, fourth, fifth, seventh, and eighth patients 
were only tested before operation. In 2 of these (3) (5) the point- 
ing reactions were well done, though a marked unilateral ataxia 
existed at the time. In another (4) there was an inward and down- 
ward pointing error of the arm contralateral to the tumor. Another 
(7) (cerebellopontine cyst) showed a downward pointing error of 
the homolateral arm. The following day all of the reactions were 
normal. The third examination, made twenty-four hours later, 
revealed an inward pointing error of the homolateral arm. The last 
of this group (8) gave .normal reactions. 

(6) The sixth patient showed an outward pointing error of the 
arm contralateral to the growth during the preliminary tests. 
Two days later the pointing reactions were well done on either 
side. The same normal responses followed in a third examination 
made one month subsequent to the extirpation of the new growth. 
But in six additional weeks the arm homolateral to the diseased 
side showed an inward and upward error. 

'Caloric Text. Nine patients with cerebellopontine tumors 
were investigated with the caloric test. (1) The first showed no 
response of any kind when the ear homolateral to the lesion was 
irrigated. Irrigation of the opposite meatus, however, resulted in 
moderate nystagmus and fairly marked reaction movements. 
There was great impairment of hearing on the tumor side. (2) 
The second patient reacted normally when the labyrinth contra- 
lateral to the tumor was stimulated; but no reaction movements, 
no subjective discomfort, and only slight nystagmus resulted when 
the opposite side was irrigated. A spontaneous nystagmus with 
its quick component directed toward the ear opposite tlie lesion 
was not entirely obliterated by the artificial jerks, i. e., when the 
patient looked toward the ear which was being irrigated. After 
a suboccipital decompression, reaction movements appeared in 
the arm homolateral to the tumor when the test was tried in the 
ear of the same side. A more marked nystagmus also followed this 
irrigation. In eight additional weeks just previous to a second 
exploratory operation the responses from the two labyrinths were 
alike. There was a rather marked nj'^stagmus, but neither reaction 
movements nor subjective discomforts. Hearing in the homo- 
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lateral ear was greatly impaired. The caloric tests in the third 
patient (.3) were without visible effect. Neither nystagmus nor 
reaction movements resulted from the stimulation of either laby- 
rinth. (4) The fourth subject gave no response during the irriga- 
tion of the homolateral ear, but when the opposite side was irrigated, 
nystagmus and definite reaction movements (in both arms) appeared! 
The patient listed as fifth (5) in the report of the pointing tests was 
not investigated with the caloric reaction. The sixth patient (6) 
examined just previous to the extirpation of a lateral recess endo- 
thelioma which lay deeply imbedded in the hemisphere showed 
no spontaneous nystagmus. From the labyrinth opposite the lesion 
there followed a normal response — ^nystagmus, general reaction 
movements, considerable dizziness with some slight nausea, and 
falling dependent upon the position of the head. From the tumor 
side no response whatsoever was elicited. Hearing was only 
slightly affected in this ear. Irrigation of the labyrinths of the 
seventh patient (7) resulted in nystagmus and bilateral reaction 
movements from both sides. The homolateral ear, however, was 
deaf. A second investigation made two days later afforded the 
same results except that the nystagmus was considerably longer 
in appearing when the homolateral ear was irrigated ; but the reac- 
tion movements, on the contrary, resulting from this stimulation, 
were more marked than those which followed the stimulation of the 


contralateral labjTinth. A single examination of the eighth patient 
(8) showed good reaction movements and coarse nystagmus when 
the contralateral ear was irrigated, but no nystagmus and slight 
reaction movements when the homolateral side was irrigated. The 
homolateral ear was deaf (deafness appeared during this illness). 
Dissimilar reactions were obtained from the two labyrinths in the 
2 remaining patients (9) (10). While irrigation of the contra- 
lateral ear affected the spontaneous nystagmus and caused some 
dizziness, irrigation of the homolateral side had no apparent effect. 
The reaction movements were not investigated. Hearing was 
seriously impaired on the tumor side in both cases. 

Extracerebellar New Groavtus Lying Inferior to the 
Versus. Pointing Reaction. The pointing test Avas studied in 1(1) 
of the 3 patients belonging to this group. During the first and 
second examinations (several days apart) normal reactions were 
obtained from the limbs, the head, and the trunk. During the 
third examination, however, both arms deviated outAvard. Sulisc- 
quent to a combined exploratory' and decompressive operation 
(large glioma) the tests Avere again performed correctly. 

Caloric Test. A limited spontaneous nystagmus Avas noted in 
the patient (1) mentioned aboA*c. It AVas only visible when the 
eves Avere turned toward his right. During the first examination 
tiiere appeared Avith each irrigation slight reaction movements in 
the two arras, a A-ery moderate nystagmus, and a tendency to fall 
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in a direction dependent upon the position of the head. The patient 
experienced some dizziness. The second examination (two days 
later) yielded somewhat different results. No reaction movements 
in either arm were visible and there was no inclination to sway or 
fall. In 2 other patients (2) (3) the vestibular responses were 
approximately normal. 

Discussion. While pointing errors of the arms appear in many 
affections of the central nervous system,® Barany believes that 
they always arise through changes either in the cerebellar cortex 
or in the efferent fibers passing from it. He explains the occur- 
rence of pointing errors in patients with lesions elsewhere in the 
brain by assuming that such errors result from the cerebellum 
indirectly through pressure (Fernwirkung).'* If a pointing error 
is present but the normal reaction movements in the affected arm 
are still procurable, it indicates that the error is due to pressure 
exerted upon the cerebellum from a distance. When the reaction 
movements are all elicited except the one opposite to the pointing 
error it indicates, on the other hand, that the deviation is the 
result of a cortical lesion in the cerebellum. 

It has been shown that after a time the spontaneous errors disap- 
pear. To demonstrate the defect in such a case it is necessary 
to make use of the caloric tests. In cerebellar disease Ruttin, 
Neumann, Oppenheim,® and others describe an excessive excita- 
bility of the vestibular ‘apparatus on the affected side (nystagmus 
and reaction movements). 

In most of the patients reported here with cerebellopontine 
tumors the responses from the two labyrinths were sufficiently 
different to be of supplementary use in localizing the disease. In 
a few patients with new growths in one or the other hemisphere 
the reactions were likewise helpful. Pointing errors elicited in the 
arm homolateral to the lesion were shown to have a localizing 
significance by the absence of local reaction movements in a direc- 
tion opposite to the spontaneous deviation. The decreased response 
from the labyrinth on the diseased side was also helpful in a fev'^ 
instances in suggesting the side of the new growth. In the majority 
of the cases, however, the results were ambiguous and afforded 
no assistance in establishing a diagnosis. In fact, in numerous 
instances the conclusions drawn from these results were at variance 
with the other physical findings, and had any great reliance been 
placed in them, would have led to erroneous results. 

From such experiences it is evident that these tests are likely 
to give less consistent results in patients with tumor than in 


® Rothmann, The Differential Diagnostic Significance of the Barany Pointing 
Reaction, Neurol. Centralbl., 1914, xxxiii, 3. 

Barany, Additional Researches on the Relations between the Vestilmlar Appar- 
atus and the Central Nervous System, Wien. med. Wchnschr., 1912, Ixii, 3210. 

^ Lehrbuch der Nervenkrankheiten, 1913, p. 920. 



/02 grey; the localizatiok of cerebellar tujiors 

patients with other t^-pes of lesion. Barany® regards fluctuations 
in pointing errors and in reaction movements as a sign that such 
deviations from the normal are due to the cerebellum only indirecth' 
—through pressure exerted upon it from a distance. In the patients 
with verified cerebellar new growths reported here tliere were 
numerous instances in which the reactions varied from one e.xami- 
nation to another. 

The explanation of these variations probably chiefly concerns 
two factors. Tumors in the posterior fossa rapidly lead to a con- 
dition of secondary internal hj^drocephalus. This means a general 
increased intracranial tension. Symptoms and signs which might 
arise from circumscribed cerebellar lesions, in the presence of such 
an increased pressure, probably undergo considerable alteration 
and become untrustvmrthj'- for diagnostic purposes. In the second 
place most of the tumors which directly affect the cerebellum 
are grossly mutilating in tlieir growth. Great areas are often 
involved and anatomical landmarks are effaced. From such an 
involvement of centres — often rapidly increasing as the tumors 
spread — ^we might expect confusing results when functional tests 
are tried. 

The degree of intracranial tension was estimated in each case. 
For this purpose both the pressure at operation and the swelling 
of the optic nerve heads were used. It seemed possiblfe that some 
relationship might exist between the degree of intracranial tension 
and the nature of the responses. No satisfactory evidence of such 
a relationship, however, was found. 

As Barany,^ Friesner and Braun,® and others have pointed out, 
in the reaction movements we have a means of differentiating 
between the balance disturbances due to labyrinthine disease and 
those of another origin. 'When the labjTinth is injured, Wilson 
and Pike® and others have shoum that the tendency to fall is alwa.ys 
in the direction of tlie slow component of the nystaginus. When 
the cerebellum is involved, on the other hand, tlie falling is inde- 
pendent of the direction of the spontaneous nystagmus. The 
direction of the falling, furthermore, does not change witli changes 
in the position of the head. Barany found that patients with cere- 
bellar disease fell mostly toward the involved side. 

In the cases reported above, the direction of falling was almost 
invariably independent of the direction of the nystagmus and the 
position of the head. It likewise appeared to bear no relation to 
the side of tlie lesion. The latter feature has been discussed more 
fully in another place." Frequently irrigation of the homolatcral 

6 Demonstration of Patients, with Comments, Wien. Win. WchnscUr., 191!. xxiv, 

Vestibular Apparatus and the Cerebellum, Brit. Med. Jour., 1910. ii. 

Loc cit ^ Vertigo, Jour. Am. Med. Aesn., 1015, Ixiv, 501. 

O’ Grey, 2oe. cit. 
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ear bad no effect on the spontaneous falling, whereas stimulation 
of the opposite labyrinth resulted in a labyrinthine type of falling. 

Neumann, “ among others, believes that each cerebellar hemi- 
sphere exercises control of an inhibitory nature over the nystagmus 
directed toward its own side. Tumors and other lesions which 
destroy a hemisphere abolish this inliibitory influence. Accord- 
ingly, in such cases, when the labyrinth contralateral to the disease 
is stimulated with cold water a nystagmus toward the affected side 
follows which outlasts a normal reaction by several minutes. This 
so-called enduring nystagmus may last from five to fifteen minutes 
or more. In the cases with hemisphere tumors encountered here 
no considerable endurance of the nystagmus was noted. Frequently 
dift'erences were observed in the responses from the two ears, but 
usually these were due to a diminished reaction on the diseased 
side. These findings seem to be in accord with the results obtained 
by Bauer and Leidler*^ from extirpating different parts of the 
cerebellum in animals. They found that so far as the cerebellum 
itself is concerned an increased excitability of the vestibular appara- 
tus onlj?^ appeared from lesions of the vermis. 

Barany'^ and others have found that most of the eases with brain 
tumor in which there was a considerably increased pressure in the 
posterior fossa experienced very little subjective discomfort from 
the caloric tests. The appearance of much dizziness and nausea 
and of vomiting speaks against a process in the posterior fossa. 
The results from tlie irrigations reported here entirely agree with 
these experiences. 

Conclusions. The caloric test has proved to be an important 
means of differentiating labyrinthine from intracranial disease. 
Together with the pointing reaction, this test has been found of 
value, furthermore, in localizing circumscribed lesions in the 
cerebellum. The present report has to do with the results obtained 
from using these tests in 31 patients with cerebellar or extra- 
cerebellar tumor. 

In most of the patients having cerebellopontine new growths 
and in certain of those with tumors of one or the other hemisphere, 
the reactions were sufficiently characteristic to be of supplementary 
value in localizing the disease. This suggests the desirability of a 
further study of these tests in neurological diagnosis. In other 
patients with intra- or extracerebellar tumor, on the contrary, 
the results were often ambiguous and afforded no assistance in 
establishing a diagnosis.^^ In fact, in numerous instances the con- 

" Quoted by Friesner and Braun, loc. cit. 

Concerning tlie Effect of Excision of Different Portions of the Brain on the 
Vestibular Eye Reflex, Arb. a. d. Neurol. Instit. a. d. Wiener Univ., 1912, xix, 165. 

Loc. cit. 

Since this paper was prepared for publication the pointing reaction and the 
caloric test have been studied in about a dozen and a half additional certified 
cases of cerebellar tumor. The conclusions drawn from these examinations differ 
'n no essentials from those outlined above. 



704 


UELWK: PRIJIARV SPLENIC HODGKIN^S DISEASE 


elusions drawn from these results were at variance with the other 
phj'sical findings, and, had any great reliance been placed in them 
would have led to erroneous results. ’ 

There are probably a number of factors responsible for the occur- 
rence of atypical reactions in patients witli certified cerebellar 
tumors. As the more important we may mention first, the great 
increase in intracranial pressure due to an internal hydrocephalis 
which ultimately accompanies new growths in the posterior fossa, 
and second, the diffuse nature of many of the tumors common to 
the cerebellum. 


A CASE OF PRIMARY SPLENIC HODGKIN’S DISEASE. 

Ralph R. Mellon, M.Sc., M.D. 

ASsrSTAA’T PROFESSOR OP PHTSICAI, DIAGXOSJB, AKD DIRECTOR OF TOE LiBORATORr 

OF CUNICAI. PATHOLOGY, HOMEOPATHIC HOSPITAL, UNIVERSITY OP .VICHIGAN, 
ANN ARBOR, MICHIGAN. 

Since 1S32, when Hodgkin reported 7 cases of the condition 
which now bears his name, the etiology has been unknoN\Ti, and 
until recently its pathology was amWguous. But through the 
efforts of Reed, Longcope, Andrews and others an histological 
picture has been established which undoubtedly places it among 
the disease entities and separates it from several conditions with 
which it has been confused. Most prominent among these are 
tuberculosis, lymphosarcoma, and pseudoleukemia. 

Sternburg,’ in 1899, held that it was a special glandular form of 
tuberculosis, just as lupus was a special cutaneous manifestation. 
This view is no longer tenable in light of the proof that lymphatic 
tuberculosis and Hodgkin's disease may coexist. At the time this 
case was autopsied the diphtheroid organism had not been pro- 
mulgated as the probable cause of the condition. The etiology is 
far from settled yet. The later results of the vaccine treatment 
have not given the ground for hope that some of the earlier over- 
enthusiastic reports afforded. 

Characteristically, tlie disease has its origin in the cervical 
lymph glands, but cases of anomalous origin have been reported 
from time to time. Parkes Weber= reports a case primary in the 
bronchial glands. The first signs in this case were cyanosis and 
edema of the extremities, with osteo-arthropathy as a prominent 
terminal feature. Sjunmers^ reports 2 cases primary in the retro- 
peritoneal Ijmiph nodes, and others having this origin have been 
reported previously. 

1 Ztschr. f. Heilk., 189S, xlx, 21. 

= Proc, Royal Soc. Med., 1909, ii, Clin, See., 00. 

3 Arch. Int. Med., 1000, iv. 2lS. 
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Lyon"* states that there is no evidenee that a primary splenic 
form of Hodgkin’s disease exists. Heed'’ says that we know of no 
cases where tlie pathological anatomy was described in sufficient 
detail to permit of a positive diagnosis in which the disease com- 
menced elsewhere. Longcope® describes a case originating in the 
retroperitoneal Ijonpli nodes. Simmons^ also reports 2 cases primary 
in the retroperitoneal lymph nodes. 

But after a thorough search of the literature I am unable to 
find any case of this disease that can unequivocably be demon- 
strated to be of primary splenic origin. There are only two which 
make such a claim, both of wliich I shall subsequently discuss in 
connection with the analysis of the findings of this case, which I 
will now describe in detail. 

Case History. — On October 25, 1910, C. L., female, aged seven- 
teen years, entered the University Hospital (Homeopathic). At 
that time she complained of severe pain in the left hypochondriac 
region. They were more frequent at the menstrual periods. She 
had had the diseases of childhood, measles, chicken-pox, etc. 

Her present illness dated from February, 1910, when she had 
chills and fever, with pain in the left side, from which she was in 
bed for one week. Since then she has had intermittent chills and 
fever. Her menstruations, which were normal in every respect, 
began when twelve years of age, but since February, 1910, she 
has had amenorrhea with vicarious epistaxis. At the time of enter- 
ing the hospital there was copious epistaxis present every morning, 
and more rarely through the day. 

In September, 1910, she contracted a cold which seemed to settle 
in the left hypochondrium, causing pain which has been almost 
constant and accompanied by a persistent cough. 

She was first sent to the Gynecological Clinic, when Dr. Kinyon 
operated for atresia of the vagina, removed cervicovaginal adhesions, 
and freed an adherent clitoris. Five days after the operation the 
temperature started to rise, reaching 103,5° on the ninth day after 
operation, and staying at this point for three days. It then grad- 
ually receded, reaching normal in nine days. Previous to this 
operation the urine was negative and the blood examination was 
as follows: reds, 4,500,000; whites, 3000; hemoglobin, 90 per cent. 

Differential count of leukocytes: Large lymphocytes, 3.3 per 
cent.; small lymphocytes, 11.7 per cent.; mononuclears, 2 per cent.; 
polymorphonuclears, 80.5 per cent.; eosinophiles, 2 per cent.; baso- 
philes, 0.5 per cent.; myelocytes, none; count of 400 cells, 100 
per cent. 

On November 8, 1910, the count was: reds, 2,800,000; whites. 


■' Osier’s Modern Medicine, p. 675. 

’’ Johns Hopkin's Hosp. Rep., 1902, x, 133. 

® Bulletin Ayer Clinical Laboratory, Pennsylvania Hospital, 1903, vol. i-iv. 
' Jour. Med. Research, 1903, ix, 328. 
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1000; hemoglobin, 75 per cent. Differential count; small l^unpho- 
cytes, 11 per cent.; large lymphocji;es, 2.5 per cent.; mono- 
nuclears, 1.5 per cent.; polymorphonuclears, SI per cent.; eosino- 
philes, 1 per cent, myelocytes, none; count of 500 cells, 100 
per cent. 

On November 15, 1910, the count was: reds, 2,600,000; whites, 
800; hemoglobin, 60 per cent. The differential was in substance 
the same as the above. The urine was still negative, and a von 
Pirquet test was also negative after ninety-eight hours. 

On November 15 she was transferred to the Surgical Clinic, 
when she came under the care of Dr. Dean T. Smith. A physical 
examination showed an enlarged spleen and bilateral enlargement 
of the inguinal lymph nodes. The axillary glands as well as the 
cervical were negative. There was an area of dulness over the 
left lung, extending to the third rib in the sternal line, and going 
slightly higher in the midaxillary line. Over this area the voice 
sounds and tactile fremitus were absent, but distant bronchial 
breathing was noticeable. 

On November 18, 1910, Dr. Smith performed a splenectomy, 
the patient reacting nicely. On the second day following the opera- 
tion the temperature started to rise, and on November 24 had 
reached 104°. Up until this time the pulse had stayed with the 
temperature, but at this point they parted, the pulse going up to 
150 and the temperature gradually falling to 100° on November 
30, at which time the patient died. The blood count showed: reds, 
2,900,000; whites, 11,500; hemoglobin, 70 per cent. Differential 
count was not materially altered from the other counts. 

Autopsy Protocol. External Examination, General. Build: 
Frame small; length, 150 cm. Eyes; Blue, eyeball gray; pupils 
dilated. Neck: Negative. Abdomen: Oval above the level of 
the ribs. Anomalies: None on external examination. Surgical 
wounds: 3 cm. to left of ensiform and one finger-breadth belou' 
rib is a surgical wound 19 cm. long. The uppermost 11 cm. has 
stitches and is not united. The rest of the wound is united super- 


ficially except at the lower part, where 8 cm. is open. Scars; Scar 
on forehead above eyebrows. Skin: Pigmentation slight. Hair; 
Light in color, small in amount; pubic hair shaved. Teeth: Good. 
Mucous membranes: Pale; conjunctiyre pale. _ Muscles: Slight 
muscular development. Rigor mortis: In jaw. Panniculus. 
hloderate in amount. Edema: Slight edema above ankles. Body 
heat: Present, Hypostasis; Purple hypostasis on buttopks and 
back. Inguinal Ijrniph nodes large and palpable. Cervical and 

axillary lymph nodes not palpable. ^ j ^ 

Thorax and Abdomen {Main Incision). Panniculus; Aloderate 
amount, 1.5 cm. thick over abdomen. Musculature: Scant m 
amount, good red color; little blood escapes from incision. Abdom- 
inal cavitv: Contains about 200 c.c. of clear fluid with fibrin 
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flakes. Small and large intestines distended by gas. Surface 
moist and shining. Adhesions about coils of intestines and about 
the cecum; fibrinous exudate. Appendix and cecal region bound 
down by easily-broken adhesions. Purulent exudate. Appendix 
points inward to the pelvis, behind uterus. Cecum adherent to 
the upper border of broad ligament, lying in a walled-off area in 
which lies a purulent exudate. Parietal peritoneum loosely adherent 
to the capsule of the liver on right, and capsule more adherent 
along the upper end of the surgical wound. Omentum: Spread 
over intestines down to the lower part of the pelvis and adherent 
loosely to coils of intestine. Congested; vessels dilated; adherent 
along wound. Position of abdominal organs; Liver four finger- 
breadths below ensiform at median line, two finger-breadths below 
rib border on right nipple line. Transverse colon at level of 
umbilicus. Stomach four finger-breadths above the ensiform. 
Position of diaphram; Dome of diaphram, fourth rib on right, 
fifth rib on left. jMammie: Free from tumor. Gland tissue slight. 
Right clavicle dislocated at sternoclavicular articulation. Sternum : 
Negative. Enlarged lymph node at upper end. 

Thorax. Thoracic cavity: Left plural cavity contains 1 liter 
straw-colored fluid; lungs do not recede from wall. Left lung 
loose adhesions, especially over dome of diaphram and at upper 
pole. Right lung more adherent at lower margin. No fluid m 
right pleural cavity. Apex of heart in fifth intercostal space in 
nipple line. Anterior mediastinum: Fat scant in amount. Thymus: 
No gross evidence of thymus. Pericardium: Not adherent to epi- 
cardium. Fluid not increased, about 5 c.c. clear, straw-colored 
fluid, no flakes. Heart; On cutting the great vessels there is a 
large amount of postmorten cruor. Heart size of right fist of the 
cadaver. Surface shining. No sclerosis. Right heart: Right 
ventricle contains postmortem clot. Papillary muscles well devel- 
oped. Left heart; Left ventricle contains a quantity of cruor. 
Small amount of agonal clot in lower part. Wall, 1.5 cm., 2 to 3 
mm. fat. Cardiac orifices and valves; Mitral valve admits two 
fingers; flaps not thickened; no vegetations. Tricuspid admits 
two fingers; flaps negative. Pulmonary admits thumb; nega- 
tive. Aorta admits thumb; flaps negative. Left lung: Lobes 
separate easily. Surface pale; mottled. Crepitates through- 
out. Slight anthracosis. On section dry; yield small amount of 
blood on pressure, less in upper lobe. Lower lobe more fluid and 
blood and lower portion more firm in consistency. Right lung: 
Darker on surface; pleura more congested; scattered areas which 
do not crepitate. Lower lobe is solid and crepitates in upper part 
of the lower lobe. More blood- exudes than from left. On the sur- 
face are occasional yellow-white spots which on section are dis- 
crete in outline and yield a thick, yellow fluid. Lower lobe: Solid; 
on section two-thirds is airless and the spaces are filled with creamy 
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mucoid thick fluid. Bronchial glands: Yerj^ edematous; enlarged- 
slight pigmentation. 

Abdomen. Peritoneum: Parietal peritoneum shows numerous 
white spots. At upper pole of wound site was a walled-off area 
which, when opened, let out a thick, creamy, mucoid fluid, recog- 
nized in the gross as pus. Tissues separated at wound site and a 
handful of clot scraped out. Area of clot and exudate extends over 
fundus of stomach, clear to esophageal junction. Spleen: Removed 
previouslj'^ and in its site blood clots and adhesions of surrounding 
organs; at site of attachment of spleen the splenic mesentery is 
drawn up in a knot and still held in place by ligatures not absorbed. 
Left adrenal: Normal. Left kidney and ureter; Ureter not dilated ; 
perinephritic fat scant in amount; fibrous capsule strips easily; 
surface smooth; stellate veins moderately distinct. Right adrenal; 
Normal. Right kidney and ureter; Ureter not dilated; surface 
smooth; capsule easily stripped; on section, bleeds easily. Duo- 
denum: Admits thumb with ease. Bile passages: No obstruction; 
on pressure, very pale bile eseapes. Pancreas: Tail of pancreas 
adherent to parietal peritoneum. Inguinal and cervical lymph 
glands were removed; not visibly enlarged. 

Microscopic Findings. Heart: Moderate cloudy swelling with 
some fatty degeneration. 

Lungs: Purulent bronchopneumonia and metastatic abscess. 
Fibrinopurulent pleurisy. 

Liver: Diffuse fatty degeneration. jMarked pigmentation of 
liver cells which consists of bilirubin and hemosiderin. There is 
also a progressive fibrosis beginning in the islands of Glisson and 
ramifying between the hepatic cords. The change is almost iden- 
tical to that found in the lymph glands. The tissue consists of 
fibroblasts, large endothelial cells, plasma cells, polymorphonuclcars, 
and multinucleated endothelial giant cells. 

Spleen: The splenic pulp is almost obliterated by a progressive 
fibrotic process which varies from an early stage with many fibro- 
blasts to a later stage in which there are very few cellular clemcnt.s. 
Intermingled with the fibroblasts are many plasma cells and multi- 
nucleated giant cells. Only an occasional Malpighian body is 
found, which in most eases consists of an artery almost olfiitcrated 
by proliferative change, while the accompanj-ingjymphoeytes arc 
few in number or are replaced by fibroblasts. That the process 
is quite an old one is shown by the many large areas of anemic 
necrosis generally diffused throughout the splenic substance. I hc\ 
are surrounded by a great collection of blood pigment giving an 

intense iron reaction. , . , . i i • 

Kidney; Generalized cloudy swelling which is more marked in 
some areas than others. Marked medullary congestion whicli is 
also present around the convoluted tubules and glomeruli. .'U the 
peripherv of these areas the epithelium of the tubules shows a 
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heavy deposit of davh-hrowii to black granules of pigment of 
varying size. 

Adrenal: Alarked cloudy swelling; fatty degeneration; fibrosis 
and hemorrhage. 

Thyroid: Negative. 

The cervical lymph glands show slight lymphoid hyperplasia. 
The inguinal glands show very intense lymphoid hyperplasia, 
endothelial hyperplasia, great increase in stroma, multinucleated 
endothelial giant cells but no eosinophiles. The bronchial and 
retroperitoneal nodes show nearly the same changes, but the fibrosis 
is more extreme and the Ijmiphoid changes are not so marked. 
There are many giant cells. 

Critical Analysis. An analj^sis of this case shows that we 
have a chain of evidence entirely adequate for establishing the 
anomalous origin of this case of Hodgkin’s disease. 

1. I wish to lay stress on the fact that at no time in the patient’s 
history has there been any noticeable enlargement of the cervical 
glands. This is an exceedingly pertinent fact, and in itself is almost 
conclusive evidence that we must look elsewhere for the origin of 
the condition. 

2. As further evidence for the anomalous origin, we have the 
patient’s first definite symptoms beginning with pain in the left 
hypochondrium, accompanied by chills and fever. At about the 
same time, the menstrual flow which had been normal for five’ 
years gave place to a vicarious epistaxis. Six months later a cold 
seemed to aggravate the pain in the left hypochondrium, after 
which she developed a persistent cough which lasted until her 
death. This symptom probably corresponded to the involvement 
of the bronchial glands. 

3. Of the Ijnnphatic structures involved by far the most advanced 
pathological changes were found in the spleen. The practical 
obliteration of the lymphoid tissue of the splenic pulp by the intense 
proliferation of the hyalin connective tissue and the many areas of 
anemic necrosis bore adequate testimony to the age of the condition. 

4. The atrophy of the liver, with the extension of the typical 
Hodgkin’s changes into its lymphatics, is further evidence that 
the splenic changes are very old. 

_ The. lack of involvement in most of the nodes in the upper extrem- 
ities, coupled with the progressive involvement in the other nodes 
culminating with the very old changes in the spleen, as well as the 
fact that the events in the clinical history are a reciprocal to this 
sequence complete the chain of positive evidence that is necessary 
to establish the origin of the condition in this case. 

Wades reports a case the origin of which he interprets to be in 
the spleen. An abridgement of the findings follow: A farmer. 


* Jour. Med. Research, 191.3, xii. 
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aged fifty-five years, had had several attacks of malaria during his 
youth. Pollovdng a severe cold he developed pain under the left 
costal margin. In the several months which succeeded the pain 
.moved gradually from this site to the limbilicus. Intermittent 
chills, fever, and night sweats were a prominent feature. For 
®ight years previous to the attack, which eventuated in operation, 
the patient suffered from a pain in the right lumbar region. It 
was learned that he died two years after the operation; nothing 
more of the subsequent history was learned, nor was any autopsy 
obtained. An enlarged spleen was removed which showed the 
picture of Hodgkin’s disease. Fibrotic changes were the most 
prominent, although no areas of necrosis, caseation, or calcification 
were found. No enlarged abdominal glands were noted at tlie 
operation. There was no superficial glandular enlargement. He 
concludes: 

“That the spleen was the original site in the case herein presented 
may be denied on the ground of incomplete assurance of the absence 
of a focus elsewhere. It is true that without an autopsy at or about 
the time of operation, this could not be absolutely established, 
but it would seem that a consideration of the clinical history and of 
the operation and the microscopic findings indicate definitely that 
the process arose in this organ.” 

On physical examination the chest was negative and no super- 
ficial glands had been noted. Again, in his conclusions, he says; 

“In view of our ignorance of the etiology of the condition, and of 
the fact that the process occasionally arises in other deep-seated 
lymphadenoid tissues, the possibility of a splenic origin cannot 
be denied. Since in this case there was at no time any enlargement 
of the superficial lymph glands, nor was there evidence of any 
lymphatic hyperplasia within the mediastinum or abdominal 
cavity, and since the disease was of long standing in the spleen as 
evidenced by the gross and histopathological appearance, it should 
be considered one of primary splenic Hodgkin’s disease.” 

Siyunmer’s case was that of a girl, aged eighteen years, with 
splenomegaly, who three years before her death from splenectomy 
passed clots of blood from the bowel and had a chronic relapsing 
fever. The spleen macroscopically and microscopically showed 
evidences of Hodgkin’s disease, but no place in the description 
can I find evidence that the changes in the spleen were older than 
those in the Ij^mph glands. The description states that “no areas 
of necrosis were found,” and the changes in the lymph glands are 
not recoi;ded because no autopsy Avas obtainable. He states that 
at the operation it ivas not noticed that the abdominal glands 
were affected, but this statement may also be difficult to prove 
without tlie aid of the microscope. He merely states that in his 
opinion the case represents one of primary splenic Hodgkin’s dis- 
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ease, and that he has not been able to find an exactly similar case 
in the literature. 

A review of these cases show that they both fall in the same 
category, viz., the conjectural. It is true that they are both very 
suggestive, but the autopsy evidence which makes it possible to 
unequivocally demonstrate their contention is lacking. In Waders 
analysis of his own case he admits that its origin in a focus elsewhere 
cannot be absolutely disproved without an autopsy, but believes 
that the case should be called a primary splenic involvement, 
particularly from lack of evidence of glandular involvement else- 
where, from the clinical history and from the exploratory results 
of the operation. 

When the splenic origin of this condition is so much in doubt 
the assumption of lack of involvement of all lymphatic nodes on 
merely gross examination would seem to be taking too much for 
granted. As the chest was not opened, there is a dearth of evidence 
regarding the bronchial nodes, and in light of the present theories 
concerning etiology these nodes would naturally be next in order 
of involvement. It is a fact not generally recognized that one may 
have moderate enlargement of glands in one location, which may 
gradually subside, at which time the progress is usually active 
elsewhere. This circumstance, coupled with the fact that the 
inguinal glands in my case, showed moderately-advanced changes, 
although they were not abnormally palpable, wmuld seem to ser- 
iously question the value of Waders evidence that the lymphatic 
nodes in his case were not involved. 

Another point regarding the clinical history, which he says 
points very strongly to primary splenic Hodgkin’s: “The patient 
has given no other symptom for years but a pain in the region of 
the spleen.” For eight years before the pain started under' the 
left costal margin the patient suffered from pain in the left lumbar 
region. 

_ A history of probable splenic trouble covering that length of 
time with no glandular involvement points much more strongly 
to a Gaucher type of splenomegaly than to Hodgkin’s disease, which 
does not run such a prolonged course as the former. Under such 
circumstances I should think that it would be quite necessary 
to differentiate this condition. The microscopic picture is usually 
definite, but it must be borne in mind that these changes were 
superimposed on an old malarial spleen, which might seriously 
complicate the microscopic picture, especially since fibrosis was 
the predominating feature. 

Conclusions. I am able to find no case in the literature which 
can be demonstrated to have had its origin in the spleen. The 
cases of Wade and Symmers are suggestive, but the absence of 
a complete autopsy render the evidence inconclusive. 

I believe that in the case which we have reported we have all 
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the evidence necessary to demonstrate our contention. The entire 
chincal history covering a period of not over two years, the lym- 
phatic glandular_ involvement of chest, abdomen, and inguinal 
repons, all showing changes decidedly younger than those in the 
sp een, complete a chain of evidence which is entirely adequate. 


RESULTS WITH CHOLESTERINIZED ANTIGENS IN 
NON-SYPHniTIC SERA. 


By C. W. McClure, hl.D., 

A^^) 

E. S. Lott, M.E. 

(From the Clinical Laboratoiy, Department of Internal Alcdicjne, State University 
of Iowa, Iowa City, Iowa. 


That additions of cholesterin to alcoholic extracts used as 
antigens in the Wassermann reaction increase the delicacy of tlie 
test is well established. As small an amount as 0.0125 gram per 
100 c,c. of extract sharpens the end reaction.* 

The specificity of cholesterinized antigens is questioned by mauy 
observers. It may be stated that even with those obtaining the 
best results, certain cases are reported as gii'ing positi^•c reac- 
tions wliich are questionah]y luetic. These questionable cases 
and those clinically non-syphilitic cases reported as giving posi- 
tive reactions can not be placed into definite groups as can those 
which give non-specific reactions with the non-cholesterinized 
alcoholic extracts. Therefore, the clinical interjiretation of positive 
results obtained with cholesterinized antigens must be slightly 
guarded. 

Because of this an attempt has been made to find what amounts 
of cholesterin may be added to an alcoholic e.xtract without decreas- 
ing its specificity as an antigen. 

Three alcoholic extracts were used; two the livers of luetic feti 
and one of guinea-pig hearts. The liver extracts were prepared 
by shaking the finely chopped liver with ten parts of absolute 
aicohol for four hours on each of three days, placing in the incuhpor 
at 3S° C. in the interim, decanting, and preserving on ice. Tlie 
guinea-pig heart extract was made by placing one to two hearts 
fnto 500 c.c. of absolute alcohol every week for a period of six 

months. . 

The cholesterin additions were made by weighing into a of) c.c. 


' Loc. ciL 



MCCLUllE, LOTT: ANTIGENS IN NON-SYPIIILITTC SERA 713 

volumetric flask, then adding the alcoholic extract and placing 
in the incubator at 38° C. In two to four hours frequent shaking 
brought about complete solution of the cholesterin. 

The technic of titration for the anticomplementary amounts 
of the extracts and the Wassermann system, employed were that 
of Citron as outlined by Garbat.® 

In order to compare the cholesterinized with the plain alcoholic 
extract from which it had been prepared, reactions were run simul- 
taneously on all sera with both types of antigens, 

' The alcoholic extracts of livers are designated as “LL” and 
“VL,” and of guinea-pig heart as “GP.” The cholesterin additions 
are designated as ‘^CX,” “CAi,” “CA,” “A,” and “B.” 

Headings are designated as -1- + 4-+, + ++, ++, or 
depending upon the degree of inhibition of hemolysis, + -T mean 
a positive reaction, the second antigen tube being hemolyzed, but 
the first showing complete inhibition of hemolysis. 

For brevity -f- reactions are considered as negative, since in this 
clinic such reactions are considered as of no value in diagnosis. 
Extract “LL” was compared with “CAi,” containing 0,0248 
gram of cholesterin per 100 c,c,, and “CA,” containing 0,0496 
gram, in 51 sera; 48 of these were negative with all three antigens. 
Three cases of syphilis were -}- with “LL” and “CAi,” but -f-]- 
with "CA.” 

"LL” and "CAi” were compared in 163 sera. Of these 140 
were negative and 15 positive, with both types of antigens. Three 
cases of lues were negative with "LL” and -f-d- with "CAi.” 
Two cases were 4- with “LL” and -1-+ with "CAi,” Repetition 
of the reaction in the same sera twenty-four hours later gave 
+ with both “LL” and “CAi,” These two cases were clinically 
non-syphilitic. The diagnoses were neurasthenia and gonorrheal 
spur. 

Extract “YL” was compared with the cholesterin additions 
“CX,” containing 0,0125 gram, "CAi,” 0,0251 gram, and "CA,” 
0,0502 gram of cholesterin per 100 c.c, of extract “VL,” 

With “VL” and "CX” agreement was obtained in 12 negative 
and 15 positive sera. The serum of a case of eczema clinically 
free from syphilis was negative wdth "VL,” but d-d- with "CX,” 
bhe same serum one ■week later was negative with both "VL” 
and "CX,” 

Agreement was obtained with “VL” and “CA” in 33 non- 
syphilitic sera, "CA” was positive and "VL” negative in the sera 
^ syphilitic cases 

'VL,” "CAi,” "CA” Were compared in 14 sera. There were 12 
negative agreements. One case of lues was -f- with “VL,” and 
CAi,” but d-d- with "CA,” A case of inguinal hernia which wvas 


- Immunity, Citron and Garbat, Philadelphia, 
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clinically free from lues was + -witli and "CA,” 

witli“CA.” 


but -f-f- 


CX,” “CAi/’ and “CA” were compared in 41 negative 
sera. X^egative agreement was obtained in 40 of these. A case of 
pseudoleukemia vera which was clinically free from syphilis gave 
++ with “CX” but was negative with the other three antigens. 

Extract was compared with “B” containing 0.099G 

gram of cholesterin per 100 c.c. in 89 sera; 62 negative and 21 
positive agreements were obtained. In 6 cases of lues 'XTy” was 
negative but “B” 

Extract “GP” was compared with “A” containing 0.101 gram ■ 
of cholesterin per 100 c.c. in 288 sera; 239 negative and 37 posi- 
tive agreements were obtained. In 6 cases of sj^philis “A” was 
+ 4- but “GP” negative; 6 cases without evidences of syphilis 
gave -f-f wdth “A” and negative reactions with “GP.” On 
immediate repetition of the reactions with tlie same sera and the 
same reagents which were used in the primary test 5 of these sera 
gave 4- results. The diagnoses in these cases were rheiunatic 
endocarditis, optic atrophy (the cerebrospinal fluid was negative 
for pleocytosis, globulin, and Wassermann), lobar pneumonia, and 
two of pregnancy. 

Discussion and SujniARY, The above results were obtained 
in 658 sera of 501 cases. All of these cases were house patients 
and were subjected to the usual thorough routine study. Where 
questionable results were obtained with the cholesterinized extracts, 
special care was taken to detect evidences of sj^rhilis. Negative 
sera were largely used, positive sera being used only in number 
enough to show the value of the experimental antigen. 

Non-specific reactions have been obtained with antigens repre- 
senting additions of 0.0125, 0.0248, 0.0496, 0.0502, and 0.0996 
gram of cholesterin to 100 c.c. of the alcoliolic extract of syphilitic 
livers; also, with an addition of 0.101 gram of cholesterin to 160 
c.c. of the alcoholic extract of guinea-pig hearts. The percentage 
of error has been 1.97 per cent. 

That -j-d- of one day may be -}- the next or a week later, as 
occurred above, may be explained by changes in the serum, the 
strength of the complement, or by differences in the su.spension of 
corpuscles. But when a serum is -f -f- one hour and -f- the next 
hour an explanation is not so obvious. The technic was so care- 
fully controlled throughout that it would not seem possible to 
account for the discrepancy on the grounds of technical error. 

It has been noted from time to time that + sera often vary m 
their degree of inhibition of hemolysis- with the same reagen^. 
Not infrequently the degree of inhibition of hemolysis with . 
non-luetic sera was greater with tlie cliolesterinized extract than 
with the alcoholic extract. In eight such sera this inhibition was 
particularly marked, the cholesterinized extract giving almost a 
positive (4-+) reaction. 
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It is possible that this increase in the anticomplementary power 
produced by the cholesterinizcd extracts when coupled with the 
variability in the inhibitory qualities of weakly positive sera mani- 
fested itself in the cases in question in -f-d- the one time and + 
the other. 

Two sources of error have been guarded against throughout; 
error in technic and error in diagnosis. Care and experience tend 
to rule out the former. As regards the latter error every measure 
was taken, except the use of luetin, to determine the presence or 
absence of syphilitic taint in those cases whose sera gave question- 
able reactions. 

The conclusion is drawn that cholesterin additions in the amounts 
above employed render the alcoholic extract more sensitive but 
somewhat less specific, and therefore of questionable value in the 
diagnosis of syphilis. 


DIAGNOSIS,. SYMPTOMATOLOGY, AND THERAPY OF DILATA- 
TION ANEURYSMS OF THE DESCENDING THORACIC 

AORTA. 

By Selian Neuiiof, M.D., 

ATTENDING PHYSICIAN HAH MORIAH HOSPITAL; ADJUNCT ATTENDING PHYSICIAN, 

LEBANON HOSPITAL. 

A CENTURY ago Hodgson^ made the fundamental distinction 
between sacculated and “dilatation aneurysms.” He defined the 
latter as a “preternatural permanent enlargement of the cavity of 
an artery;” the former is a definite protusion of only one side 
of its wall and may include a small or large part of the arterial 
caliber. This distinction seems to be of clinical importance in 
aortal disease. The French still apply the term “Maladie de 
Hodgson” to aneurysmal dilatations of the aorta associated with 
valvular insufficiency. Aortitis of the ascending and transverse 
aorta is now knovm to be of luetic origin in the great majority of 
instances.^ ® The pathology and mechanism of aneurysmal dilata- 
tions of these parts of the aorta have been described in detail by 
Thoma,'* who had studied ninety-two cases. He ascribes their 
fundamental cause to lessened resistance of the arterial walls, and 
categorically states that “ such weakened condition is not found in 
the descending thoracic aorta,”® which showed no change macro- 

* Engravings of Diseases of the Arteries, 1815'; Treatment of Diseases of the 
Arteries and Veins, 1815. 

“ Gruber; Ueber d. Doelde-Hellerische Aortitis. 

Deutscli med. Wchnschr., 1914, xi, 577. 

Virchows Archiv, 1888, cxi, 89. 

Dass die Bildung der spindelformingen Aneurismen vor allem eine Verminderung 
der Wiederstandfaehigkeit dor Gefaesswaende zur voraussetzung halie und dass hier 
tliose Voraussetzung fuer abstcigendc Brustaorla nicht erfucllt sei. ” 
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seopic-aDy. Tlie pathological process in dilatations of tlic first and 
second parts of tlie aorta consists of a inosaortitis, with perivascular 
infiltrations^ of the vasa-vasoruin, small-celled or graiuiloinatons 
i^ltration in areas of the media, and splitting and destruction of 
the_ muscular and elastic tissue layers." Diffuse dilatation of the 
entire thoracic aorta from its root to the diapliragm is occasionally 
seen. The uTiter has observed two such cases: one was an autopsy 
finding, and included severe myocarditis and coronary sclerosis, 
and the other he was able to diagnose by physical signs in con- 
junction ndth fluoroscopjG 

Recent reports of aortitis are almost entirely confined to disease 
of the ascending or transverse aorta® with fragmentary or no refer- 
ence to the descending thoracic aorta. McCrae,® Allbutt,’® Osier,” 
and others consider aneurysmal dilatation of the descending 
thoracic aorta extremely infrequent, a statement apparently based 
upon postmortem findings, for no sjTnptomatology is mentioned 
nor had a clinical diagnosis been made. The object of this paper is 
to indicate through illustrative cases the comparative frequency, 
diagnosis, sjTnptomatoIogy, and therapy of aneurysmal dilatations 
of the descending thoracic aorta and to present its claim to a clinical 
entity. 

Case I. — G. G., male, aged sixty-seven years, had never been 
seriously ill previous to his present complaint. He had been a 
heavy smoker and had suffered from a venereal infection forty 
years ago, for which he had received many subcutaneous injections, 
presumably of mercury. His present illness began two years ago 
with exceedingly mild symptoms: very slight precordial pains 
when lying on the left side and slight dyspnea upon climbing stairs. 
Upon examination the patient looked well preserved, the carotid 
pulsation on both sides was somewhat exaggerated, and there 
was a ring of small dilated capillaries on tlie louder part of the chest. 
The cardiac thrust at tJie apex and the systolic impact at tlie right 
base felt somewhat exaggerated. The cardiac area seemed normal 
to percussion. At the base there was a double murmur, a rough 
systolic and a softer diastolic, which was transmitted and best heard 
to the left of the middle third of the sternum; a definite sensation 
of heaving impulse was imparted to the examining hand placed 
over the same area. Similar but fainter murmurs were heard at 
the apex. Both radial pulses were alike: the average systolic blood 
pressure was 170 mm., the diastolic, 70. The neurological sfatu.s 
and the other organs were normal. There was slight protibial 
edema, which lasted one week. The Wassermaim reaction was 
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negative. The roentgenogram (Fig. 1) and orthodiascopic tracing 
showed a long fusifrom dilatation of the entire descending thoracic 
aorta. The electrocardiogram, negative R, in Lead 3, showed 
evidence of left ventricular preponderance. Treatment con- 
sisted of one salvarsan and many mercurial injections; iodide of 
potash in moderate doses was administered in alternate periods of 
two weeks. Tincture of digitalis was given for one week until 



Fig. 1, — Roentgenogram of Case I. Fusiform dilatation of the thoracic aorta. 


the edema of the legs disappeared. The patient has been under 
observation for two years; he has been quite comfortable, with no 
pains for over one year; the physical signs along the middle third 
of the sternum have markedly diminished. 

Lewis, Heart, 1914, v, 367. 

Einthoven, Archiv f. die gesammte Physiologic, 1908, cxxii, 517. 

VOL. 151, NO. 5.— MAY, 1910. 24 
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Case II. — A. K,, female, aged forty-seven years, married six- 
teen years, had never been pregnant. Prior to the present illness 
she had always felt well. Two years ago she complained of dyspnea 
on exertion and of nocturnal palpitation accompanied by pain in the 
lower precordium. She lost about forty pounds since her illness 
began. One week before admission to the Lebanon Hospital her legs 
became edematous. The patient was emaciated, the riglit pupil 
was somewhat larger than the left, both reacted sluggishly to 



Fig. 2 .-Roentgcnogram of Case 11. Fusiform dilatation of the thoracic aorta. 


rht but normallv to accommodation; the knee reflc.xes ucre 
Rhomberff’s svmptom was absent. The patient was dyspneic 
'en’when at rest. There was vigorous, visible carotid and piguhir 
ilsatioir the aortic thrust could be plainly felt by pressing 
n of the’ finger behind tlie manubrium.^ By plaenig the e\ c oi . 
^ 1 "iiii the natient's chest, two distinct areas of impact 
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left intercostal spaces and also by placing tlie bell of the stethoscope 
over this area during the course of a routine clinical examination. 
There was no precordial tenderness to pressure. The apex, was 
felt most distinctly in the sixth interspace 14 cm. from the mid- 
sternal line. Over the base, and particularly to the left of the middle 
sternal border, there was a rough systolic murmur and a somewhat 
accentuated second sound which merged into a soft murmur 
oecupying the entire diastole. Friction sounds probably indicative 
of dry pericarditis were present at the base and apex. There was 
slight edema of the legs. The Wassermann reaction was negative 
upon first examination; some months later it beeame positive. 
The systolic blood-pressure ranged between 200 and 180 mm., 
the diastolic between 100 and 40 mm.; the pressure in both arteries 
was equal; the urine was normal. The roentgenogram (Fig. 2) 
showed fusiform aneurysmal dilatation of the entire descending 
thoracic aorta; orthodiascopic examination corroborated this find- 
ing. The electrocardiogram presented evidenee of left ventricular 
preponderance. The patient refused treatment; she has since 
reentered' the hospital, with signs of severe eardiac failure. She 
subsequently received iodide of potash and mercurial injections, 
with marked improvement. 

Case III. — ^L. J., male, aged fifty-three years, laborer, married; 
denied all venereal infection. Three and one-half years ago he 
developed substernal pains and dyspnea upon walking. One year 
ago he was compelled to stop work because of the frequency 
and severity of. these attacks. The pains usually radiated to both 
sides of the chest, shoulders, lower jaw, and right side of the head. 
During the last few months he frequently had pharyngeal spasms 
upon attempting to swallow fluids, so that the latter were occasion- 
ally regurgitated through the nose. There were no gastric symp- 
toms. The patient looked florid and well nourished; there was no 
dyspnea when at rest. Upon admission to the Lebanon Hospital 
the patient’s right pulse was much smaller than the left; there 
were no abnormal carotid or iugular pulsations. The apex beat 
was best heard in the .fifth interspace, 7 cm. from the midsterna 1 
line. On auscultation the first sound at the apex was scarcely 
audible; the second sound was normal. The first sound at the 
right base could not be heard; the second sound was normal; both 
were distinctly heard to the left of the middle third of the sternum, 
the first sound being normal in intensity and the second somewhat 
accentuated. There was no edema of the legs. Examination of 
the other organs revealed nothing abnormal. The Wassermann 
test was negative. An interesting phenomenon was the fact that 
intermittently for several weeks the right radial was smaller than 
the left, a difference which sometimes amounted to 40 mm. of 
mercury in the systolic brachial pressures; these inequalities had 
no relation to the symptoms. The roentgenogram showed a distinct 
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somewhat tubular shadow behind the hypertrophied left ventricle. 
With the orthodiascope the shadow of the dilated descending 
aorta could be faintly seen through the upper ventricular shadow 
The electrocardiogram presented the usual evidence of left ventri- 
cular preponderance. The patient was given three injections of 
salvarsan intravenously and numerous mercurial injections com- 
bined with iodide of potash. The pains and pharjmgeal spasms 



Fig. 3.— RoentgcnORram of Case IV. Dil.atation of pari of the dc.sccnding thoracic 

aorta. 


sraduallv subsided; the pulse inequalities became only occasionally 
noticeable, and finally disappeared entirely; tlie abnormal physica 
sii^ns to tlie left to tlie sternum markedly diminished. He returned 
to work; his present complaint consi.sts of slight occasional sub- 

sternal pain on walking. , 

CvsE IV— R. S., male, aged thirty-eight years, a vigorous and 

healtliy looking man, complained during the last si.x months of 
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slight dyspnea upon climbing stairs, but none when at rest. He was 
a heavy cigar smoker. He had gonorrhea twenty years ago and 
denied any other illness. The blood-pressure was normal. There 
was vigorous carotid pulsation at the root of the neck. There 
was no pain on precordial pressure. The apex beat was strong, 
and was felt most plainly in the fourth interspace, 11 cm. from 
the midsternal line. A soft sy.stolic murmur was beard at the 



Fig. 4. — Roentgenogi'am of Case VI. Fusiform dilatation of the descending thoracic 

aorta. 


apex. At the base the first sound was impure, the second was 
not accentuated, but was prolonged and somewhat liquid in char- 
acter and occupied the whole of the diastole; these abnormal sounds 
were heard loudest and most distinctly along the middle left sternal 
border. The eye placed on the level with the chest could discern 
a slight systolic heave over the latter area, which was apparently 
distinct from that at the apex. The other organs were normal. 
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I'll© assermaiiii reaction was negative. The roentgenogram 
(hig. 3) showed dilatation of the upper part of the thoracic aorta, 
the latter being visible as a somewhat denser shadow behind the 
ventricles. The orthodiascope confirmed this finding. The electro- 
cardiogram was normal. The patient was given salvarsan, 0.3 
gm. intravenously, and many bichloride injections combined 
ndth iodide of potash. The d^-spnea has entirely disappeared; the 
abnormal sounds at the base and left sternum are much less pro- 
nounced than at the first examination. 

Case V.— -M. B., male, aged fifty-tlrree years, entered the hosjiital 
in the surgical service of a colleague but did not come under the 
writer’s observation. The history was that of an esophageal stricture 
situated in the midthoracic region. The aneurysmal dilatation was 
discovered in making a routine roentgenographic examination of the 
chest. The stricture was presumed to be due to the pressure of the 
dilated aorta. The Wassermann test had not been done. The 
patient passed from observation. The case is included here because 
the roentgenogram is typical of aneurysmal dilatation of the 
descending aorta (Fig. 4). 

Symftom.vtology. Sharp, continuous, gnawing pains, such as 
those often associated with sacculated aneurysm, are not promi- 
nent features of the dilated descending aorta. When present, 
substernal pains or those referred to different parts of the chest, 
neck, jaws, or head are most apt to occur upon exercise. It is difficult 
to state the exact etiology of these pains. It does not appear 
probable that they are the direct effect of pressure of the dilated 
aorta upon the surrounding structures, esophagus, ribs, dorsal 
vertebra, intercostal nerves, etc. In one case (Case V) the cause 
of the pains may have been due to esophageal stricture, not to aorta! 
pressure; in a case of rheumatic mitral steno.sis under the writer’s 
observation that came to autopsy a luetic ulcer of the esophagus 
which had been diagnosed during life was found to be the cause 
of the precordial pains. The elongated contour of the aneurysmal 
dilatation would in itself militate against a pressure and finally an 
erosive tendency. The rich nerve and ganglionic plexus surrounding 
the root of the aorta, and the nerve fibers and isolated cells whicli 
have been described in the connective tissue of the middle coat of 
the aorta may tend to explain how various grades of inflammation 
in the aorta and how differences of aortal pressure and dilatability 
may give rise to these referred pains. In addition, periaortitic 
inflammation with possible involvement of the neighboring nerve 
structures may also cause neuralgia. Such nerve involvement has 
been found in dilatations of the ascending aorta and arch.''- The 
assnmjition of inflammatory exacerbations within or without the 
aorta is partly corroborated by the occasional rapid subsidence of 

*< Mnuof-linn. .-VtumlPii tio L'Institut Pasteur, .luiic, lOM. 
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the pains following salvarsan injections. This result is probably 
ascribable to control of these exacerbations, though Vaquez and 
Laubry‘“ and ^^aque/. and Bordet”' claim that there is sometimes 
a reduction in the size of sacculated aneurysms after several sal- 
varsan injections. The writer has not yet been able to determine 
any difference in, the size of the dilated descending aorta as the 
result of therapy. In addition to the aortal disease it must be 
remembered that accompanying coronary sclerosis and m3^ocarditis 
may in themselves produce cardiac pains. 

Another group of symptoms is that due to cardiac decompensa- 
tion. This is not necessarilj" a marked clinical feature; in fact, 
in three of the cases it consisted only of slight dyspnea upon exertion. 
Its presence may be due to accompan\dng cardiovascular disease 
rather than to the aortal dilatation itself. Edema is usualb'' slight 
and confined to the legs; it is extreme in neglected cases alone or 
late in the disease. Dj^spnea is of the usual cardiac tj^pe; it is 
generally most marked on exertion, though it maj" be continuous 
in severe cases of cardiac failure. Left ventricular hj^pertrophj^ 
of varying degrees is usuallj'’ present. The heart is occasionall.y 
tremendousl.y hypertrophied before cardiac failure sets in, a fact 
in itself highly suggestive of cardiac lues. 

Diagnosis. The diagnostic criteria of aneurj'smal dilatation of 
the arch and ascending aorta have frequently been emphasized,'® 
particularly the rough systolic murmur and the accentuated, 
sometimes ringing second sound at the right base. In dilatation 
of the descending aorta abnormal sounds in typical instances are 
best heard at the left sternal border at its middle third or from the 
third left intercostal space to the ensiform. This latter area of 
propagation is somewhat similar to that occasionallj^ found in 
valvular aortic regurgitation. The signs outlined, the impact 
area, the rough first and accentuated or liquid second sounds, 
will usualb’^ serve as differential guides. There is usuallj^ a rough 
systolie murmur over the dilated aortal area; the second sound has a 
liquid rather than an accentuated tone, and is prolonged so as to 
occupj^ the entire diastole or is followed bj^ a diastolic murmur of 
varjdng intensity. Though this double murmur is the rule the onb”^ 
auscultatory difference may be a slightly impure first and a some- 
what accentuated second sound. By placing the ej’^e upon a level 
with the patient’s chest a distinct heaving area distinguishable from 
that at the apex, and occupjdng the lower left sternal intercostal 
spaces, can often be detected. A sensation of impact is also given 
to the bell of the stethoscope when, during the usual clinical examina- 
tion, it is placed over this area. This impact sensation is par- 

Arcliiv. d. maladies du occur, 1912, v, 601. 

Lc Coeur et L’Aorte. 

Hold, Medical Record, 1913, Ixxiv, 105. 

Longcope, Arch. lut. Med., 1913, xi, 1. 



724 netthof: aneurysms of the descending thoracic aorta 

ticiilarly well detected by snugly insinuating two or three fingers 
m the left middle interspaces near the sternum and then flattening 
out the fingers so that they rest well applied to the chest wall of 
tMs region- Occasionally a systolic thrill is also palpable. All these 
signs are made more evident by having the patient hold his breath 
at the end of expiration. Occasionally a difference in the time of 
thrust between the apical and left intercostal area may be noticeable 
by placing one finger over the apex and the other over the left sternal 
border; since, however, this difference, physiologically, is 0.07 
second, it may be impossible to distinguish it by palpation. Another 
method is to use a differential stethoscope, c., an ordinary pair 
of ear tubes arranged vnth two bells, one over the apex and the 
other over the dilated aorta. When the murmurs are not too 
loud the difference in time impact may be thus determined. The 
writer has also attempted to establish this difference by placing two 
receiving cups of a polygraph over these areas and noting the time 
of arrival of the thrusts upon the polygraphic paper, but the results 
were inconclusive. 

It is important to distinguish the aortal impacts to the left 
of the sternum from those found in patients with marked left 
ventricular hypertrophy or in healtliy individuals with overacting 
hearts and thin chest walls, but the auscultatory signs above de- 
scribed are then absent. Though there are many refinements of 
percussion methods used in the attempt to delicately outline the 
dilated arch and ascending aorta, for example, tlireshold and 
auscultatory percussion, their value in dilatation of the descending 
aorta seems exceedingly problematical because the latter is deep 
seated and most of the enlarged area is situa ted behind tlie ventricles. 
An examination of the posterior chest wall also fails to reveal any 
difference from the normal physical signs. In three of the reported 
cases in whom a correct tentative diagnosis was made before 
fluoroscopy, all methods of percussion failed to reveal enlargement 
of the descending aorta. To clinch the diagnosis, Roentgen-ray 
examinations by means of the fluoroscope or roentgenograms arc 
absolutely essential. As in examination for suspected disease of 
other portions of the aorta, the patient should be fluoroscoped in 
several lateral positions. Fluoroscopy must be carefully practised 
in order to reveal and distinguish the darker silhouette of the 
dilated descending aorta behind the left ventricle. Roentgen-ray 
plates must also be carefully scrutinized for the same reasom 
It is important in this connection to indicate the differences in 
shadoAV areas between orthodiascopic fluoroscopy and roentgeno- 
grams of the heart and aorta. It has been the writer’s experience 
that tlie former produces very little distortion in the size of the 
cardiac and aortal areas, because the Roentgen-ray tube and screen 
move.. together and thus rays approximately parallel reach the ob- 
server. In the roentgenogram, since the rays are divergent, there is 



neuiiof: aneurysms of the descending thoracic aorta 725 

of necessity an increased photographic cardiac shadow. An example 
of such Roentgen-ray distortion came under the ^vriter’s observation. 
The roentgenogram showed a cardiac shadow which reached 
almost to the axillary line. At autopsy the heart was only moder- 
ately enlarged; a thick adherent pericardium precluded agonal 
cardiac dilatation as a cause for the distorted roentgenogram, which 
was taken shortly before death. Comparisons between the ortho- 
diascopic tracings and roentgenograms occasionally showed marked 
discrepancies in the size of the dilated aorta and heart; this was 
specially noticeable in one of our cases. The reasons given tend 
to confirm the accuracy of the orthodiascope as the more exact 
method for delimiting the aorta and heart. 

Therapy, Treatment may be conveniently divided into three 
parts: that of the underlying disease, the decompensation, and the 
pains. The majority of cases of aortal disease is knomi to be of 
luetic origin, the Wassermann reaction being positive in most 
instances. Salvarsan was originally considered contraindicated 
by Elmlich himself in cardiac lues because of the fear of over- 
whelming the system with spirochetes (Herxlieimer reaction), but 
experience has shown that the drug judiciously administered is 
definitely indicated in this disease.®^’ Tliree of the cases here reported 
were thus treated, with excellent results. The best routine pro- 
cedure is the intravenous injection of 0.2 gm. of salvarsan every 
week until three doses have been given; then, if indicated, it may 
he repeated in 0,6 gm. doses a month or two apart. In the interim 
intramuscular injections of mercury about twice weekly should 
be given in conjunction with iodide of potash. If the luetic changes 
in the aorta are such that calci^cation and scar-tissue formation 
are extensive and the myocardium is the seat of advanced disease 
the treatment can be of little or no avail. The degree and extent 
of such pathological changes cannot be diagnosed accurately 
enough by our present methods, though Vaquez and Bordet^^ 
claim to have observed with the fluoroscope calcified areas in the 
ascending and transverse aorta- and the diminution of these areas 
resulting from salvarsan injections. Since the treatment outlined 
is often efficacious and is followed by marked improvement the 
writer believes it should be carried out in all cases unless the patient 
is in extremis.- Even if the Wassermann reaction be negative the 
same therapy should be instituted, because syphilis is the preponder- 
atingly etiological factor of extensive aortitis, and because in any 
case salvarsan is not followed by serious results. Besides, a Wasser- 
mann reaction which upon the first examination is negative may 
later become positive even though no provocative injections had 
been given; this happened in Case II. 


Vaquez ct Laxibry, Archiv. dc mal. d. occur, 1912, v, 561. 
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Cardiac failure accompanying dilatation of the descending aorta 
requires the same treatment as that from other causes. A reliable 
preparation of digitalis should be given. The vriter prefers the 
tincture administered undiluted in 15-drop doses t. i. d. If urgency 
demands it and very little or no digitalis had previously been given 
1 c.c. of strophanthin may be slowly injected intravenously. The 
objection that digitalis in therapeutic doses raises blood-pressure 
has been sufficiently disproved by recent careful investigations." 
Digitalis had no effect upon the blood-pressure in our cases; it 
was as often lowered as raised during its administration. SjTnptom- 
atic treatment of the pains may occasionally require codein or 
morphin, but the pains are frequently relieved by the antiluetic 
treatment, which presumably acts by controlling the inflammatory 
exacerbations of aortitis and periaortitis. 

Prognosis. Dilatations of the descending aorta are frequently 
overlooked; in fact, except in the course of a routine Roentgen-ray 
examination of the chest its diagnosis by clinical methods has, 
to the vTiter’s knowledge, never previously been made. If the 
patient seeks advice before severe decompensation sets in, and if 
then the condition be properly diagnosed and vigorous antiluetic 
treatment instituted, the patient may live in comparative comfort, 
for the aortal disease is an index of the general cardiovascular 
mischief rather than in itself the cause of cardiac failure. Of the 
three patients with slight symptoms who have been under observa- 
tion for one year or more, two are clinically well and one is \’ery 
much improved. The cardiac condition of the patient with the 
esophageal stenosis (Case V) is not known. 

Cure in the sense of a return of the aorta to its normal state is 
impossible; but, as in other organs, the luetic disease may be 
arrested and controlled, and the heart and aorta, though somewhat 
crippled, be sufficiently restored to make the patient comfortable. 
Rupture of the dilated ascending and transverse aorta is e.xtremcly 
infrequent. Unless the luetic disease is severe and confined to a 
small area, this accident seems less likely to occur in the descending 
aorta because of its greater length and liecause the dilatation 
spreads over a larger area. 

RfemiE. The Wassermann test was done in four of the five 
cases reported. It was positive in two and negative in two. One 
of the latter gave a definite history of luetic infection. Three eases 
(I, III, IV) had slight symptoms when treatment was begun; 
these were clinically cured. Case II, with severe heart failure, 
was much improved" In tliree cases (II, III, IV) the correct tentative 
diagnosis was made by the presence of an impact area to the left 
of the sternum at its middle tliird and by the locali:-;ation of promi- 
nent murmurs over this area. Electrocardiograms were taken in 
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four cases; three showed complexes of left ventricular preponder- 
ance and the fourth was normal. The phj^sical signs of all the cases 
were most marked when the symptoms — dyspnea, pain, or cardiac 
failure, were present; the signs became less with the patient’s 
improvement. 

In conclusion it may be stated that aneurysmal dilatation may 
be confined to the descending thoracic aorta alone; it may then 
occasion sufficiently definite physical signs to lead to its tentative 
diagnosis by the ordinary methods of clinical examination. The 
physical signs are most prominent to the left of the sternum at its 
middle third. Roentgen-ray investigation is indispensable for a 
positive diagnosis. The symptoms are often very slight. The 
disease may run a mild course, lasting many years. Intensive 
antiluetic treatment — salvarsan, mercury, and iodide of potash, 
is indicated in every case. 

Cases II and III occurred in the service of Dr, Richard Stein, 
visiting physician to the Lebanon Hospital, to whom I am greatly 
indebted for the privilege of reporting these cases and for his 
interest in the work. 


DIRECT BLOOD TRANSFUSION WITH THE KIMPTON- 
BROWN TUBES: A REPORT OF NINE CASES. 

By Frederick R. Barnes, M.D., 

AND 

Morris A. Slocum, M.D., 

BDKGICAL INTERNES, GERMAN HOSPITAL, PHILADELPHIA, PA. 


On account of the general interest that has of late centered 
around blood transfusion by the methods of Kimpton and Brown,^ 
Lewisohn^ and others, we venture to report a small series of cases 
treated by the ICimpton-Brown method and using the tubes and 
technic as described by Mason 

The urgent need of a simple and yet efficacious method of blood 
transfusion, particularly in emergencies, has long been felt. Special 
skill, combined with an intimate knowledge of the technic involved, 
place the end-to-end suture of vessels beyond the reach of the 
average surgeon. Therefore, we welcomed a method that could be 
used readily, Avith little preparation and no special skill on the part 
of the operator. 
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Our experience with the Kimpton-Brown tubes has been very 
gratifying. We believe that the ease of execution, the lack of com- 
plications, and the immediate improvement following their use 
commends this method for use in any case in which blood is needed, 
although in our experience we found certain contra-indications to 
its use. When a general infection, such as septicemia or cholemia, 
is present, little can be expected by blood transfusion. In our 
cases of simple hemorrhage the best results were obtained, and 
this, of course, is the experience of all who have used any method 
of blood transfusion. 

We have but two criticisms to offer concerning the Kimpton- 
Brown tube. One is, that whenever we used the large corks in the 
tubes, considerable dfficulty and annoyance were encountered, 
because of a tendency for the cork to be forcibly ejected from the 
tube by the rise in pressure when the blood was being forced into 
the vein of the recipient. To re-sterilize the cork or to replace it 
with another consumed valuable time. We finally discarded the 
corks entirely and now use the palm of the gloved hand, placed 
tightly over the top of the tube. This worlcs well and simplifies 
the technic somewhat. The other eriticism would better be called 
a fault on our part rather than a condemnation of a point in the 
technic. We speak of the difficulty encountered in uniformly coat- 
ing the tubes 'with paraflBn and of keeping clear the lumen of the 
tip through which the blood enters and leaves. At first we found 
that the last drop of paraffin would invariably harden in the tip 
and prevent the entrance of the blood. To make the lumen of the 
tube of greater diameter seemed hazardous, as small veins are met 
with so often that it is imperative to have a tip that will enter 
easily the smallest vein. To overcome this difficulty we hit upon 
the following simple plan: We had about 200 c.c. of melted paraffin 
at hand. A part of this was poured in the tube, the palm of one 
hand covering the mouth of the tube and a finger over the tip, and 
the tube was rapidly rotated, causing the paraffin to come in contact 
with all parts of its walls. Then the paraffin was allowed to run 
from the tube while the hand bulb and rubber tube were quickly 
connected to the arm of the tube and air was forced in, keeping the 
palm of one hand tightly over the upper opening in the tube. This 
procedure caused all of the paraffin to be ejected and the air under 
pressure maintained a lumen in the tip until the paraffin had hard- 
ened. After using this slight variation we had no trouble what- 
soever in rapidly carrying out the procedure. 

Nine patients were given blood transfusion. Of the 9, 3 died, 
all of whom suffered from infection of one land or another. The 
0 , cases that recovered were very satisfactory, inasmuch as all were 
practically moribund, and we felt their recovery was (luc entirely 
to their receiving blood transfusion. ^Moreover, tlie improvement 
in these cases was marked and rnpid, and we could not but be 
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impressed by the sight of a gasping, dying patient, changing before 
our eyes, to a conscious, red-cheeked person. 

The cases used were from the service of Dr. John B. Deaver, of 
the German Hospital, and we take this opportunity to thank him 
for the privilege of reporting this paper and for his never-failing 
interest and aid. 

Case Reports. Case I. — ^H. E., female, aged fifty-eight years. 
Admitted September 13, 1915, with a clear history of gall-stone 
disease. Past medical history of no importance. The blood count, 
on admission, showed hemoglobin, 88; red blood cells, 5,030,000; 
white blood cells, 7650; coagulation time, eight minutes. Pive 
days later at operation the gall-bladder and appendix were removed 
and the common duct was drained. Twenty-four hours after 
operation a moderate hemorrhage from the bowel occurred. The 
pulse rose to 156 and a blood count showed hemoglobin, 65; red 
blood cells, 4,160,000; white blood cells, 17,500. The patient 
became steadily weaker, the pulse varying from 140 to 160 per 
minute. Resort to intravenous infusion of saline and hypodermo- 
clysis was of no avail. Ten days after operation the hemoglobin 
had dropped to 30 and the red cells to 1,000,000. The leukocytes 
now reached 28,000, with 83 per cent, polynuclears. At this time 
the patient was practically moribund: she was comatose and 
death seemed inevitable. It was decided to seek someone who would 
give blood for transfusion. A healthy son, aged twenty-eight 
years, acceded to our request. The usual technic was followed and 
something over 800 c.c. of blood were introduced into the vein of 
the patient, with surprising results! Immediately the patient 
became alert, the eyes brightened, and the face became flushed. 
She asked for water and food and her pulse became slower and of 
normal volume. Blood examination the following day showed 
hemoglobin, 40; red blood cells, 2,010,000; white blood cells, 
26,050. No further hemorrhage occurred. The blood counts, 
which were taken daily for some time, showed a slow progressive 
improvement. When she was discharged, five weeks after admis- 
sion, the hemoglobin was 47 and the red blood cells were 3,000,000. 
A suppurative parotitis delayed the convalescence somewhat. 
The patient felt strong and active. As to the cause of the hemor- 
rhage we are uncertain, although it is probable that it was a toxic 
oozing from the large intestine. No difficulty was met with in 
the technic in this case. The donor showed little the wear 
of having lost almost a quart of blood, and was able to resume 
his work in two days. 

Case II. — J. D., male, aged thirty-two years. Admitted Novem- 
ber 24, 1915, with a history of gall-stone disease. Three days 
later, at operation, the gall-bladder and appendix were removed 
and the common duct was drained. The morning following the 
operation it was noted that a considerable quantity of blood was 
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staining the dressings. IMorphin and horse serum were given, but 
the bleeding increased alarmingly. The pusle rose to 1G6 and the 
patient looked deathly pale. The blood count on admission was 
hemoglobin, S3; red blood cells, 3,980,000; white blood cells, S550. 
Just twenty-four hours after operation the patient was etherized, 
the wound reopened, and the gall-bladder fossa inspected for bleed- 
ing. However, none was found, so the wound was closed and the 
lower wound (McBurney incision) was reopened. On inspecting 
the viscera a general interstitial bleeding in the mesentery and 
omentum was found. A large amount of free blood was sponged 
out of the abdominal cavity and the wound was closed, leaving a 
glass tube in for drainage. While on the table the blood count 
was taken and showed hemoglobin, 27; red blood cells, 1,820,000; 
white blood cells, 24,550; polynuclears, 79 per cent. An attempt 
promptly made to obtain a donor for blood transfusion met with 
failure until twelve hours following the second operation. During 
this interval the bleeding had continued, large amounts being 
sjTinged from a glass drainage tube. After some persuasion a 
brother-in-law of the patient finaUy consented to act as donor. 
He was a large, strong man and showed no sjnnptoms whatever 
after the withdrawal of over 650 c.c. of blood. Owing to a small 
bit of paraffin being dislodged by forcing in the cork in the tube, 
and causing an obstruction in the lumen of the tip, the first 200 
c.c. of blood clotted and we were compelled to hastily coat a second 
tube, when no similar trouble ensued, and over 400 c.c. were intro- 
duced in the vein of the recipient. A rapid improvement in the 
patient’s condition became at once apparent. The pulse slowed, the 
color became better, and the mind alert. During the following 
twelve hours the bleeding ceased entirely and the man continued 
to improve. The blood count rose, the hemoglobin was 54, and the 
red blood cells were 3,110,000. The patient still remains in the 
hospital- and is making a satisfactory recovery. On December 11, 
1915, the blood count showed hemoglobin 57; and the red blood 
cells 3,420,000. No further bleeding has occurred. 

Case HI. — L. V., female, aged twenty-seven years. Admitted 
November 20, 1915, with a most interesting history. Four da\-s 
previously she began to bleed profusely from the vagina. Siie 
had been in excellent health before. She was not pregnant, and 
she apparently had no constitutional disease. No disorders of 
menstruation were present. The hemorrhage continued until 
after admission; it was painless and there were no subjective symp- 
toms present, except weakness. The blood count on atlmission 
showed hemoglobin, 35; red blood cells, ],020,000;_ white blood 
cells, 23,500; polynuclears, 91 per cent. The bleeding was con- 
trolled by packing the vagina. The next day the count showed 
hemoglobin, 15; red blood cells, 990,000. Tlie patient now showed 
signs of marked e.xhaustiou and weakness, the pulse was rapid and 
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\cxtremely weak, and it was decided that the only hope for recovery 
lay in blood transfusion. The husband was summoned and 400 c.c. 
of blood were given to the patient, using the Kimpton-Brown 
tubes and the usual technic. Some difficulty was met with in 
getting the blood to run into the tube, as the paraffin had almost 
obstructed the lumen in the tip. Immediate improvement occurred. 
The blood count immediately after transfusion showed hemoglobin, 
19, and red blood cells, 1,117,000. The leukocytes had been as 
high as 39,000, but dropped in direct proportion as improvement 
occurred. The coagulation time was eight minutes. This patient 
is still in the hospital and improving very slowly. The blood counts 
are practically alike, the hemoglobin per cent, varying from 19 to 21 
and the red cells from 1,000,000 to 2,000,000. However,' the general 
condition is better and no further bleeding has occurred. The 
diagnosis must of necessity be vague. Essential uterine hemorrhage 
most probably is the correct diagnosis. We are endeavoring to 
get a brother of the patient and repeat the transfusion at an early 
date. 

Case IV. — F. B., male, aged twenty-two years. Admitted Sep- 
tember 11, 1915, from the Medical Wards, where he had been 
suffering from an artluitis of the knee. A rapidly progressing 
anemia and the occurrence of a suppurative condition of the joint 
caused him to be sent to surgical side of hospital. His hemoglobin 
was 73 on admission to the medical ward, the leukocytes were 25,700, 
with 94 per cent, polynuclears. On admission to the surgical ward 
the hemoglobin was 52 and the red cdls 3,100,000. The knee-joint 
was opened and drained, but no improvement was noticed. The 
blood count two weeks later showed hemoglobin, 31, and red blood 
cells, 1,920,000. The man was desperately sick and it was decided 
to try blood transfusion. A brother consented to give blood, and 
500 c.c. were introduced in the vein of the patient. Only a slight im- 
provement was noted, and the next day the patient was removed 
to his home by request of the family. He died a few hours after 
arriving home. N o trouble was encountered with the technic in trans- 
fusing. The Kimpton-Brown tubes were used. The donor showed 
no bad results, immediate or remote. It is proper to emphasize 
here the -uselessness of trying blood transfusion when the recipient 
has a septic condition present, such as this patient showed. Sup- 
puration, fever, chills, combined with a rapidly progressive anemia, 
constitute a contra-indication for blood transfusion. Moreover, 
there is an element of danger to the donor present in cases of general 
sepsis. 

Case V. — D. H., female, aged thirty-eight years. Admitted 
with a history which led the surgeon to operate at once for ruptured 
ectopic gestation. The rupture had evidently occurred two days 
previously. She had been treated on the assumption that she had 
some, other trouble. Just before operation the blood count showed 
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hemoglobin, 53; red blood cells, 2,880,000; iidiite blood cells 
20,100, with 87 per cent, polynuclears. Under ether anesthesia the 
abdomen was opened and a tubal rupture at the fimbriated extremity 
was found. The belly cavity contained an enormous quantity 
of blood. The following day the hemoglobin had dropped to 36 
and the red cells to 2,050,000.' At this time she began to show 
signs of a general peritonitis. She was distended, peristalsis was 
absent and stomach lavage showed tjqiical peritonitis vomitus. 
The blood count showed a rapid diminution in red cells and hemo- 
globin. Blood transfusion was resorted to two days after opera- 
tion, the husband being the donor; 400 c.c. of blood were given 
and a marked improvement resulted for a day. Death occurred, 
however, in another twenty-four hours, due to a pulmonary edema 
and a general peritonitis. There was, unfortunately, no blood 
count taken after the transfusion. The patient in this instance 
was a poor risk in every way. She was extremely obese and her 
heart showed a moderate degree of myocardial insufficiency. We 
feel that it is futile to attempt transfusion when such aif overwhelm- 
ing infection as peritonitis is present. It is reasonable to assume- 
that recovery would have followed had the above complication 
not occurred. No difficulty was met with in doing the transfusion 
other than keeping the large corks in the tubes. 

Case VI. — ^A. E., female, aged forty-four years. Admitted 
July 17, 1915, with a history of gall-stone disease of eighteen 
years’ duration. The gall-bladder at operation was found full of 
stones, and there was a large carcinomatous mass at the head of 
the pancreas. A cholecystostomy was done and the subhepatic 
fossa drained with a rubber tube. Immediately after operation 
the wound began to ooze around the drainage. She was given 
3250 c.c. of normal salt solution, intravenously, with a marked 
improvement. The oozing, however, persisted and five hours after 
operation, she was given 750 c.c. of human blood, which was taken 
from her oldest son. The dressing was changed to ascertain the 
amount of subsequent bleeding. There was absolutely no further 
staining of the dressing sixteen hours after the transfusion when 
the patient died. 

The blood count on admission was: hemoglobin, SO; red blood 
cells, 4,180,000; white blood cells, 15,950; polynuclears, SO per 
cent. The blood count four hours after the onset of the hemor- 
rhage s^wed absolutely no change in the percentage of hemoglobin 
and red blood cells. This we have noted so frequently in cases of 
acute hemorrhage, but after ten to twelve hours, when the cir- 
culation has established itself, the change is very perceptible. _ 

Case '^TL— E. E., female, aged forty-eight years. Admitted 
August 22 1915, with a history of gall-stone disease of twenty 
vears’ standing. She was operated August 26, 1915. At operation 
the gall-bladder was found anastomosed to the duodenum, with 
a stone entirely occluding tlie ampula of Vater. The natural chole- 
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'cystoduodenostomy was released and the opening in the duodenum 
was repaired. A markedly diseased gall-bladder, containing many 
■small stones, was removed; the common duct was drained and 
the appendix was removed. The patient did very w^ell until Sep- 
tember 13, 1915, when she had two large stools, containing quanti- 
ties of dark blood. She vomited four times, and in each of these 
vomiting spells the blood was bright in color and large in amount. 
These two bowml movements and four attacks of hematemesis 
occurred in a period of two and a half hours. She was given 20 c.c. 
of horse serum subcutaneously, but six hours after the onset of 
the hematemesis was still vomiting small quantities of bright red 
blood. She was given 400 c.c. of blood from her oldest son by the 
. Kimpton-Brown method. After this she improved some, but still 
vomited small quantities of bright blood. Three days after the 
first transfusion she was given 750 c.c. of blood from her second 
son. Improvement was marked before the completion of the 
transfusion. She had no further hemorrhages, and the patient 
left the hospital in good condition, after a stay of three weeks, 
following the second transfusion. On admission the blood count 
showed hemoglobin, 69; red blood cells, 3,930,000; white blood 
cells, 4600; polynuclears, 58. On September 13, 1915, following 
the first attack of hematemesis and melena, her hemoglobin was 
51 and red blood cells, 2,360,000. After her first transfusion she 
showed 49 per cent, hemoglobin and 3,420,000 red blood cells. 
After the second transfusion her blood showed 63 per cent, hemo- 
globin and 3,430,000 red blood cells. 

Case VIII. — P. B., male, aged twenty years. Admitted Novem- 
ber 25, 1915, with all the symptoms of duodenal ulcer of one year’s 
duration. Was operated November 29, 1915, when a duodenal ulcer 
of the first and second portion of the duodenum was found. A 
pylorectomy, posterior gastro-enterostomy, and appendectomy were 
done. The next morning the patient showed all the signs of internal 
hemorrhage. He was opened, a gastrotomy was done and bleed- 
ing, which was very slight, found on the posterior margin of the 
gastro-enterostomy. , The entire gastro-enterostomy was sewed 
with chromic gut. The patient was put back to bed, but con- 
tinued to vomit bright red blood. The night of the second opera- 
tion he was transfused with 800 c.c. of human blood, which was 
taken from a friend. His condition improved immediately. He 
has not vomited since the morning after the transfusion, and at 
that time the blood was “coffee ground” in type. The patient 
remained in the hospital some time and was in good condition. His 
blood count on admission was: hemoglobin, 74; red blood cells, 
4,790,000; white blood cells, 6900; polynuclears, 55 per cent. The 
morning after the first operation the hemoglobin was 67 and the 
red blood cells, 4,060,000. The afternoon after the second opera- 
tion, hemoglobin was 68: red blood cells, 4,240,000. 

Here again we see that there is only slight diminution of the 
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hemoglobin and erytlirocj^tes in acute hemorrhage. A M'cek before 
discharge he show^ed hemoglobin 46; red blood cells, 2,550,000. 

Case IX. — S. A., female, aged thirty-eight years. Admitted 
August 23, 1915, with a history of ruptured extra-uterine preg- 
nancy of three and a half day’s duration. She was operated upon 
and a rupture of the right tube found close to the uterus. The 
tube was removed. She was transfused with .3500 c.c. of normal 
salt solution on the table. She was so weak and anemic that we 
feared a fatal outcome. She was given SOO c.c. of human blood 
taken from her oldest son. She improved from a semicomatose 
condition to complete consciousness; her color improved and her 
pulse was full, slow, and of good volume. On admission her blood 
count showed: hemoglobin, 30; red blood cells, 1,580,000; white 
blood cells, 5300: polynuclears, 73 per cent. After operation and 
the normal salt solution transfusion she showed hemoglobin, 23; 
red blood cells, 1,490,000; after the transfusion with human blood, 
hemoglobin, 35; red blood cells, 2,070,000. A week later she showed 
hemoglobin, 48; red blood cells, 3,030,000. She left the hospital 
at the end of seventeen days in good condition, perfectly able to 
get around and do things for herself. Her hemoglobin was 58; 
red blood cells, 3,600,000 upon discharge. 

Conclusion. While our experience with blood transfusion 
has been limited to 9 cases, we have been greatly im])ressed by 
the value and extreme simplicity of the Ivimpton-Brown method 
of blood transfusion. 

No patient suffering from grave anemia, particularly due to 
hemorrhage, should be denied the chance of recovery offered by 
blood transfusion. 

The technic of blood transfusion by the methods of Kimpton- 
Brown, Lewisohn and others is so simple that e\'^eryone doing 
active surgery should be prepared at all times to resort to one of 
the several above methods. 

No harm follows blood transfusion in any case, but there should 
be a proper selection of suitable cases. It is futile to try transfusion 
on cases of infection such as were encountered in 3 of the cases 
reiiortcd in this article. 

Some little experience is needed before one can effectively coat 
with paraffin the tubes used by Kimpton-Brown. 

The use of corks in the tubes may he an annoying and disturb- 
ing factor, but using the palm of the hand instead of a cork doe.s 
away with this element of trouble. 

It is a mistake to have the donor and recipient placed close to 
one another. Put them at opposite ends of the room, or even in 
separate rooms, therehy decreasing their anxiety and adding to the 
comfort of the operator. Too many assistants make for trouble. 
Our experience taught us to have ample room, the i)roper instru- 
ments, several ex-tra tubes at hand, and enough melted paraffin 
to coat them if needed.' 
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, TIME RELATIONS OF GASTRIC PAINS, WITH SPECIAL 
REFERENCE TO GASTRIC ADHESIONS.^ 

By J. C. Friedman, M.D., 

CHICAGO. ILLINOIS. 

In tlic following paper I shall limit myself to a discussion of the 
pains produced by hyperacidity, perigastritis, -and gastroptosis, 
and only incidentally to a few closely related causes. 

The present status of the site of production and the method 
of transmission of sensation from the gastro-intestinal tract is 
very unsatisfactory. Lennander,- working with patients laparo- 
tomized under local anesthesia, concluded that the abdominal 
viscera ivere completely insensitive ta painful stimuli and that all 
such sensations arose from the parietal peritoneum and subserous 
tissues supplied by cerebrospinal branches. Kast and Meltzer,^ 
working with animals came to directly opposite conclusions, namely, 
that the viscera themselves and the visceral peritoneum were 
extremely sensitive under normal conditions. Third, we have the 
theory of Hertz"* that while the ordinary methods of producing 
pain, such as pinching, cutting, burning, etc., do not give rise to 
painful sensations in the hollow viscera, yet there is one form of 
stimulus which he calls the adequate or specific stimulus, in this 
case distention, which can do so. This he demonstrated by intro- 
ducing a rubber balloon attached to a manometer into the esophagus 
and stomach. In the former a pressure of about 50 mm. of mercury 
and in the latter about 15 mm. pressure produced a sensation of 
fulness. Distention beyond this produced a sensation of pain. 
Such a rise in pressure would be produced by violent contractions 
in the pyloric portion of the stomach or in intestinal colic. All 
in all the weight of evidence seems to be in favor of the lack of 
sensibility of the mucosa and submucosa, the sensitiveness of the 
muscular layer to rises in pressure, and the pronounced sensibility 
of the parietal peritoneum and possibly of the visceral peritoneum. 
The localization of pain sense in the viscera is poor, owing possibly 
to the paucity of nerve fibers. 

Clinically, 'the lack of sensibility of the mucosa is evident from 
the painlessness of acute ulcerations anywhere in the intestinal 
tract, as in typhoid fever, and of superficial tubercular ulcers. The 
following case illustrates the same in gastric ulcer: 

M. W., aged thirty years, entered the hospital for hematemesis 
beginning twenty-four hours previously. He had no pain or 

' Read before the South Side Branch of the Chicago Medical Society. 

“ Leibschmerzen; ein vcrsuch einige von ihnen zu erklaren, Mittheil. a. d. Grenzge- 
bictcu, 190G, xvi, Heft 1. 

“ Die Sensibilitat der Bauchorgane, Mittheil. a. d. Grenzgebeiton, 1909, xix, 5S6. 

■* The Sensibility of the Alimentary Canali London, 1911. 
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abdominal distress of any kind before that time. Operated by Dr. 
Andrews, Serosa of stomach normal. Wall incised and acute 
superficial bleeding ulcer found on anterior wall, near the lesser 
curvature. 

Painful muscular contractions occur most frequently at tlie 
pyloric end of the stomach, and are due to an exaggeration of the 
normal reflex. ■ The mechanism for closing the pylorus being 
apparently tlie presence of acid in the duodenum, one might think 
that an excessive amount of acid would inevitably result in a 
painful spasm. Such is not the case, however, for the introduction 
of a 0.5 per cent, hj^drochloric acid into the normal stomach causes 
no sensation, while the same amount introduced into stomaclis 
with ulcer often but not invariably causes pain. 

The fact seems to be that the deepest layers of the stomacli 
walls, especiallj’^ the muscular, contain more afferent nerve fibers 
than the mucosa; hence the ulcerated areas, when irritated, cause 
an exaggeration of the pyloric reflex, often with normal and still 
more so with hyperacid secretion. The same fact is indicated by the 
incisura or local muscular spasm seen fluoroscopically on tJie greater 
curvature opposite an ulcer on the lesser. Since partial contrac- 
tions of this sort do not raise the intragastric pressure they are 
painless. According to Hertz’s theory the sensation produced by 
pylorospasm varies from a feeling of fulness to the tyjiical hyper- 
acidity pain, relieved by milk, alkalies, etc. The time of occur- 
rence is about the time of greatest acidity, from one to three hours 
after eating, i, e., the so-called late pains, often varying according 
to the quantity and quality of food taken. If gastric secretion con- 
tinues between meals, i.'e., if it assumes the type of a continuous 
secretion, as often happens where motility is markedly impaired, 
the same pain, due to tlie same cause, is apt to occur at any time 
during the night, and to be relieved by the vomiting of varying 
amounts of gastric juice. This combination of late pains and 
night pains is tlie classic sjmdrome of ulcer of the duodenum, but 
this conception should be broadened to include ulcer anywhere in 
the stomach. The following is an illustration: 

J. B., male, aged twenty-five years, entered the hospital com- 
plaining of severe continuous pain and signs of rr general peritonitis. 
For one and a half years pre\dous he had pain two or three hours 
after eating, and sometimes at midnight, which would be relieved 
by soda. Operation by Dr. Greensfelder. Perforated ulcer on the 
anterior surface of the stomach, two and a half inches from tlie 
pylorus. 

L. W., male, aged forty-nine years. For thirteen years had pain 
in the epigastrium, coming on about one hour after meals, gnawing, 
cramp-like, which would he relieved by further eating. Sometimes 
awakened at night by pain. Gastric analysis^ showed normal 
aciflity, but .slightly impaired motility. Operation (Dr. Green.s- 
felder) disclosed a callous ulcer of the lower curvature well toward 
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the cardiac end. An irritation then toward the cardiac end is 
capable of reflexly producing the duodenal syndrome, and that 
without any hyperacidity being present. 

The impaired motility in these cases is due to pylorospasm and 
not to any organic obstruction. 

The exaggeration of the pyloric reflex, which is the basis of the 
late pains, is most frequently associated with hyperacidity, with 
or without ulcer. In the so-called vagatonic individuals we not 
infrequently have the combination of visceroptosis, hyperacidity, 
and late pain without ulcer. 

The following is taken from a report by Schmieden and Ehr- 
mann^ on forty operated stomach cases: 

Mrs. M. F., aged thirty-two years. For eight years had hunger 
pains, i. e., late pains and night pains, with free intervals. Pains 
radiate to back. Stomach contents: total acidity, 90. No blood. 
Operation: nothing found except gastroptosis. 

The duodenal syndrome in patients with visceroptosis is not 
at all rare. Cole, of New York, has demonstrated radiographically 
pylorospasm due to reflexes from the terminal ileum and cecal 
region. The same thing may happen from reflexes arising elsewhere 
in the body, as in the following: 

Mrs. M. B., aged forty-one years. For three years she had attacks 
of pain three or four hours after meals, and frequently during the 
night. Relieved by drinking water. She does not vomit, but has 
a choking sensation and becomes dyspneic. At present she has 
an attack about once a month. Has lost fifteen pounds, and feels 
very weak. Physical findings: fibroid phthisis of both upper 
lobes. Roentgen-rays (Dr. Turley) showed marked spasm of 
pylorus and retraction of right diaphragm, besides verifying the 
lung findings. Stomach contents: normal acidity and motility. 
No blood in stomach contents or stool. With rest and diet, pains 
improved rapidly. The reflex here might be by way of the pul- 
monary branches of the vagus, just as the hyperacidity which is 
sometimes found in incipient pulmonary disease is supposed to be. 

The night pains are sometimes associated with marked pyloric 
obstruction, as scirrhus with much retention, when there is apt 
to be a feeling of fulness all day long, but pain and vomiting only 
at night. Evidently the peristalsis becomes excessive only then. 

The class of pains, however, to which I wish particularly to call 
attention consists of the intermediate ones coming on about fifteen 
minutes to one hour after eating. The average is twenty to thirty 
minutes after a meal. The sensations vary from a feeling of fulness 
to a sharp pain, with vomiting, lacking the boring or gnawing 
character of the typical late pains, and are not relieved by more 
food or alkalies. They are sometimes quite well localized, and their 
point of origin is sensitive on pressure. The usual explanation is 


^Magendiagnostik, Mittheil. a. d. Grenzgebietcn, 1914, xxviii, 359. 
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that thej are the same as tlie late pains, only the pylorus has 
become edematous or only more irritable, so that the spasm appears 
earlier. In some cases this is true, but I believe that more often 
they are the result of adhesions between the stomach and neigh- 
boring organs. It is to be remembered, of course, that tlie most 
extensive adhesions may exist without symptoms, especially if 
between two movable organs, as coils of small intestines. Those 
most apt to cause disturbances are the broad, thick bands fixing 
the pylorus and the lesser curvature to the peritoneum of the 
liver or the posterior abdominal wall. The cause of the pain in 
the rnajority of cases is, I believe, mechanical, being due simply 
to a pull on the nerves of the sensitive subperitoneal tissue. They 
begin, as a rule, when gastric peristalsis begins to reach its height, 
namely, fifteen to twenty minutes after a full meal. The time of 
occurrence is independent of the situation of the adhesions. 

j\I. F., aged forty-two years. For two years had cramp-like 
pains in epigastrium, beginning shortly after eating and lasting 
two or tliree hours. No nausea or vomiting but marked eructations. 
Operation by Dr. McArthur. Ulcer of pylorus, with marked 
adhesions to the duodenum. 

Or the following case of Dr. Hamburger. 

Miss B., aged twenty-eight years, had a gastric hemorrhage 
fourteen years ago. For the last six years she has had pain one- 
half hour after eating, lasting two or three hours. Stomach con- 
tents showed diminished acidity and normal motility. Operation 
by Dr, Greensfelder. Adhesions between the greater curvature 
and the anterior abdominal wall and from the lesser curvature and 
the pylorus to the gall-bladder region. 

C. hi., aged twenty-eight years. Operated on six years ago for 
appendicitis. Now complains of pain with nausea fifteen minutes 
after eating. Examination shows enlarged spleen; stomacli con- 
tents normal. All other findings normal. Operation showed thick 
adhesions between tlie stomach and spleen, the etiology of which 
the operation did not disclose. 

Included in this group of traction pains arc those familiar 
ones of epigastric hernias. They all have tlie characteristics 
cited above, and are generally conceded to be due to pull on the 
omentum. An interesting group is formed by those cases in which 
we have combinations of early and late pains. For instance: 

A. T., aged thirty-eight years. Operated on in St. Louis two 
years ago for ulcer of the stomach. Now has sharp pains, at times, 
twenty to thirty minutes after meals, and sometimes tivo to two 
and a'half hours after meals. Stomadi contents: moderate hyper- 
aciditv and impaired motility. Roentgen-rays (Dr. Turley) and 
later operation (Dr. Andrews) showed the old gastro-enterostomy 
opening patent and a broad band of adhesions between the antrum 
and the liver. Interpretation: late pain due to Iiyperacidity, early 
pains dye to arlhesions. 
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Another case illustrating the transformation of one type of 
pain into the other is the folloiving; 

I. F., aged thirty years. One year ago had severe pains with 
nausea and occasional vomiting, one to one and a half hours after 
eating. Pain relieved by eating. Improved for a while after treat- 
ment. Now has a burning pain in the epigastrium ten to fifteen 
minutes after eating, not relieved by more food. Stomach con- 
tents; marked hyperacidity and impaired motility. Evidently here 
the ulcer had progressed until the peritoneum was involved and 
adhesions formed, hence the change in the time of the appearance 
of the pain. The operation (Dr. Andrews) disclosed a pyloric ulcer 
so adherent that the stomach could not be brought forward. 

Another type of pain is the continuous one, generally with 
exaeerbations after meals, and sometimes vomiting. As in the 
other types, it varies from a feeling of fulness through a dull ache 
to a sharp pain, radiating to the back. Such pains are due most 
frequently to one of the following causes; (1) penetrating ulcers, 
with marked peritoneal reaction, i. e., peritoneal thickening or 
adhesions; (2) rapidly growing carcinoma; (3) marked gastric 
stasis due to organic or functional pyloric obstruction, benign or 
malignant. The following case is an example; 

J. Z., aged forty years. Had burning in epigastrium for seven 
years, relieved by soda. Recently a continuous dull, gnawing 
pain, worse one to two hom’s after eating. Stomach contents 
showed good motility and moderate hyperacidity. The operation 
(Dr. Andrews) disclosed an uleer scar at the pylorus which was 
so adherent that it could not be brought forward. 

It seems reasonable to conclude here that when the adhesions 
reached a certain grade the continuous dull ache began while the 
late pains persisted. I cannot explain why adhesions at one time 
cause a continuous discomfort and why at other times adhesions 
just as dense in the same position cause pain only when peristalsis 
is at its height, but I dare say that the sensitiveness of the individual 
comes into play here. Another example; 

A. G., aged fifty-four years, entered Dr. Edwards’s service with 
a history of rather sharp pain for the last year, coming on one to 
two hours after meals. This attack lasted four months. Then 
for four to six weeks had epigastric distress fifteen minutes to one 
hour after meals, with some vomiting. Then felt better for a 
while. Three months ago the pains recurred, and are now almost 
continuous, but worse after meals. Examination ; marked impaired 
motility. Total Acidity, 45. Operation (Dr. McArthur) showed 
carcinoma of pyloric end of stomach adherent to posterior abdomi- 
nal wall and many metastases. The continuous pain here was not 
m any way different from the case mentioned above. Another 
example; 

E. S., aged forty-nine years, entered Dr. Edwards’s service. 
Has had pain for five years, beginning fifteen minutes after meals, 
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and radiating to the back. Besides this’ a constant dull aclie. Also 
frequently awakened at night by pain. Nausea and vomiting 
frequently. Stomach contents: hj-peracidity and impaired motil- 
ity. At operation (Dr. McArthur) a large callous ulcer was found 
in the cardiac portion of the lesser curvature. No adhesions or 
pyloric obstruction. For the late pains we have the usual explana- 
tions. For the continuous ache we might postulate a continuous 
pylorospasm or possibly tlie marked thickening of tlie peritoneal 
covering of the ulcer might account for it, and the same for the 
early pains, which were also present in this case. 

As one of tlie frequent causes of adhesions to and near the pylorus 
we may consider the gall-bladder separately. As a general rule it 
may be stated that when the gall-bladder is not patliologically 
connected with the stomach, i. c., by adhesions, the pains are far 
less likely to have a constant relation to meals than otherwise. 
The acute gall-stone attack has no constant relation, while empyema 
and hydrops, or the shrunken, gall-bladder adherent to the surround- 
ing liver substance, tend to produce a constant ache, with exacer- 
bations, independent of food-taking. It is quite common, for 
instance, to get a historj'^ of one or more acute gall-bladder attacks 
with perfectly free intervals, and finally a constant dull aclie, and 
to find at operation a greatly distended gall-bladder. It is unneces- 
sary to cite instances of this common occurrence. When, however, 
a pericholecystitis with coarse bands of adliesions to stomach or 
duodenum is present the usual rules hold, and we have most often 
an early pain, or occasionally a late pain, especially if hyperacidity 
is present, and sometimes a combination of botli. For instance: 

D. S., aged twenty-six years. For the past few months had pain 
and vomiting — sometimes immediately and sometimes one and a 
half hours after eating. No gastric analysis. Gall-bladder at 
operation found adherent to omentum, duodenum, etc. 

hirs. P. B., aged sixty-six years. For eight years had attacks 
of pain in the right hypochondrium every six to eight months. 
Since the last attack has had distress for fifteen to twenty minutes 
after meals, especially after eating meat. No nausea or \'omiting. 
Operation by Dr. McArthur. Thickened gall-bladder with dense 
adhesions to stomach and duodenum. 

Other less usual tjqies of gastric adhesions may be mentioned, 
c. g., those to the anterior abdominal walls. Here there arc early 
pains, and others arising on exertion and relieved on lying down. 
The commonest examples are ventral hernias, already mentioned. 

C. G., aged thirty-six years, was operated in 1908 for gall-stones. 
Returned tlie following year with pains coming on shortly after 
eating, and made worse by moving about. Operation by Dr. 
McArthur. Stomacli adlierent to anterior abdominal wall and 
transverse colon. 

Adhesions to the transverse colon are apt to cause early or 
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late pains, with otliers at rather definite periods before or after 
defecation. 

The final group of pains I shall consider consists of those occurring 
within the first fifteen minutes after taking food, and varying, as 
the other types, from a slight distress or feeling of fulness to severe 
gastralgia, radiating to the back, along the sternum and so forth. 
These may, of course, be due to obstruction of the cardia, either 
functional or organic, but I wish here to call attention to those 
due to neuroses and enteroptosis. In simple neuroses, without 
changes in the gastric secretion, where the pain is apparently due 
to hyperesthesia of the gastric mucosa, it is apt to come on imme- 
diately on taking food, no matter how small in amount. It is 
unnecessary to give examples of these. The distress in gastroptosis 
occurs also, as a rule, very shortly after eating, is often described 
as a burning sensation, is frequently relieved by lying down, and 
often increased by a bowel movement, owing possibly to a diminu- 
tion in intra-abdominal pressure. An example is the following: 

Mrs. R., aged forty-nine years. For several years has had a 
feeling of fulness fifteen to twenty minutes after eating, depending 
on the quantity of food more than on the kind. Less marked 
on lying down. Feels weak and has lost some weight. Examina- 
tion: general visceroptosis and moderate hyperacidity. Roent- 
gen-rays confirmed the former. Forced feeding and complete rest 
caused amelioration of symptoms. An example of late pains in 
gastroptosis from the accompanying hyperacidity was given above 
(Ehrmann and Schmieden’s case®). 

To sum up, then, we may divide gastric discomfort of the intra- 
gastric and perigastric regions into continuous and intermittent 
varieties. The continuous pains are most frequently due to car- 
cinosis, to marked pyloric obstruction, and to penetrating ulcers, 
with peritoneal involvement. The intermittent pains may be 
divided into immediate, early, and late. The immediate are found 
frequently in ptosis, neurosis, obstruction of the cardia, besides 
other conditions, not considered here, as achylia gastrica, etc. 

The early pains, including those occurring fifteen to sixty minutes 
after eating, are most often due to adhesions in any part of the 
stomach, including ventral hernias and pericholecystitis. These 
are to be thought of particularly in those cases where the changes 
m secretion and motility are too slight to account for the distress 
complained of. 

Late pains include those occurring one to three hours after eating, 
and indicate an increase in intragastric pressure or pylorospasm, 
of which the most frequent cause is hyperacidity. It is occasion- 
ally due to slight pyloric obstruction or pyloric adhesions or reflex 
causes. 


'Loc. cit. 
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Autoplastic Bone Surgery. By Charles Davison, M.D., 
Professor of Surgery and Clinical Surgery, University of Illinois, 
College of INIedicine; Fellow of the American College of Surgeons; 
Surgeon to Cook County Hospital and University Hospital; and 
Franklin D. Smith, M.D., Clinical Pathologist to University 
Hospital. Pp. 369; 174 illustrations. Philadelphia and New 
York; Lea & Febiger, 1916. 

This book is an important contribution to clinical surgery. It 
is seriously marred, however, by the method of presentation of the 
valuable pathological matter contained in the first three chapters. 

The book ivould not suft'er if these three chapters were entirely 
omitted, inasmuch as the clinical part of the work exemplifies the 
pathological teaching with sufficient emphasis. This teaching, 
which seems supported by the experimental work, is briefly as follows, 
insofar as its practical applications to surgery are concerned: the 
cambium layer of the periosteum, or the periosseous osteogenetic 
layer, as it is here called, cannot readily be separated from the bone 
cortex; and it is impossible to tell from macroscopic inspection, 
after separation of the periosteum, whether or not any of this cam- 
bium layer has been removed with the periosteum. What is more, 
it is necessary to examine the denuded cortex microscopically to 
be sure that none of the cambium layer has been left attached to 
it. The conclusion is that the periosteum as a readily separable 
membrane has little or no osteogenetic properties, being merely, 
as Macewen contended, a limiting and protecting membrane; 
and that it should be left attached to the transplant only when 
the latter is to be exposed among soft tissues, but is actually detri- 
mental to the transplant when this is embedded in bone. This 
conclusion pleases the reviewer, as it has been his contention that 
the periosteum merely serves to prevent an exposed transplant 
from disintegration by the surrounding tissue cells; and because 
it has lieen his practice never to leave the periosteum attached to 
the transplant when the latter was to be.completely buried in osseous 
tissue. Furthermore, the authors of this book think the endosteum 
and marrow are negligible factors in bone transplantation and repair, 
claiming paramount importance for the cortical bone, which from 
the ver\' fact of its denseness and its poverty of circulation, is fitter 
to withstand transplantation and to preserve its vitality I)y nourish- 
ment from its own continued fluids and by osmosis from surround- 
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iiig structures, tlian are the more highly s])ecialized elements in the 
transplant on which other clinicians have placed most reliance. 

Now from these pathological foundations, Dr. Davison has erected 
his technical application of • bone transplantation in surgery. 
Chapter IV describes the indications for autoplastic bone surgery 
and Chapter V the instruments employed, which are comparatively 
few in number and simple in design. Chapter VI, of 100 pages, is 
devoted to descriptions of bone transplantation as applied to recent 
fractures, and Chapter VII (52 pages) to the treatment by similar 
means of imunited fractures. The remaining chapters (VIII to 
XI) describe tersely, but with sufficient detail, the applications of 
autoplastic bone surgery to tuberculous spondylitis, and to con- 
genital and acquired deformities, such as spina bifida, cranial 
defects, defects following excision of the diaphyses or epiphyses 
of long bones, nasal deformities, etc. An interesting suggestion 
is that by Dr. Sinitli for enlarging the female pelvis by implanting 
bone in the symphysis pubis. 

Dr. Davison’s experience appears to have been confined mainly 
to fracture work, of which some twenty-five cases are quoted at 
considerable length. The skiagraphic results are indeed marvel- 
lous, and surpass anything published elsewhere by any method 
of fixation; but it would be of more interest to ascertain in greater 
detail the functional result and the duration of the patient’s absence 
from work. It is to be hoped that a complete statement of such 
matters will be submitted to the Committee on Fractures of the 
American Surgical Association for inclusion in their next report. 

For immobilization he employs a medullary peg in preference to 
an inlay transplant, and prefers to use a section of the fibula 
(removed subperiosteally) for this purpose whenever the interior 
of the fractured bone is large enough to receive it. He lays much 
stress on the value of fitting such an irregularlv shaped peg into 
a round hole, and when using transplants cut from the tibia for 
medullary pegs or for pegging the cancellous ends of the long bones, 
he cuts these pegs three- or four-sided and drives them into a round 
hole, thus preventing rotation of one fragment on the other much 
more certainly than when a c.ylindrical peg is used, as practised by 
Albee. The inlay transplant he thinks of little use except in the 
middle of the shaft, and rarely employs it except in ununited 
fractures of the tibia with the fibula united, where fracture of the 
fibula would be necessary to insert an intramedullarj^ peg into the 
tibia. 

The author presents his case reports without comment, and 
throughout the volume gives cheerful recognition to other workers 
in the same field, and is withal commendably modest in regard to 
his own very evident technical skill. The best book we know in 
any language on the purely operative treatment of fractures from 
a mechanical point of view, is that by Lambotte; the present 



744 


REVIEWS 


volume reminds us constantly of that work in its close attention 
to meehanical details and its systematic exposition of operative 
technic. It is not too much to say that in these respects it con- 
tains the best account in English of the treatment of fractures 
by autoplastic bone surgery. A. P. C. A. 


Principles and Practice of Obstetrics. By Joseph B. DeLee, 
A.M., M.D., Professor of Obstetrics at the Northwestern Uni- 
versity Medical School. Second edition, thorouglily revised. 
Pp. 1087; 938 illustrations. Philadelphia and London: W. B. 
Saunders Companj^, 1915. 

The fact that a second edition of this book was demanded in so 
short a time is ample proof of its popularity. It has evidently been 
thoroughlj^ revised and. is up to date in practically all particulars. 
Especially valuable to the student and teacher are the chapters 
on mechanism of labor and deformities of the pelvis, of all subjects 
in obstetrics probablj" the most difficult to explain satisfactorily 
to a student. The illustrations showing the “touch picture” in 
different presentations should prove of great value. Two subjects 
merit more than the scanty notice they receive, cystoscopy and 
pyelitis. Another section which will not meet with wide approval 
is that on perineal lacerations and their repair. The descriptions 
of the injuries suffered do not coincide with the more modern 
findings. 

But there is so much that is excellent in the book and so little 
that can with fairness be criticized on any other grounds than a 
justifiable difference of opinion, that the book must be regarded as 
a most valuable contribution to our libraries. J. C. H. 


Keeping Physically Pit. By J. Cromie, Instructor in 
Physical Education, University of Pennsylvania; Director c)f 
the Summer School Courses in Physical Education, University 
of Pennsylvania, etc. Pp. 149; 41 illustrations. New York; 
Macmillan Company, 1910. 

This work is mitten by a man peculiarly fitted for handling 
his subject. For sixteen or more years he has been actively engaged 
in teaching e-xercise to men, women, youths, and children. He 
here suras up what he has found, throughout these years of careful 
observation to be the best for pupils physically and mentally. 
He lays great stress on the co-relation of mental and physical 
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activity, and the influence of eating, drinking, bathing, rest, sleep, 
fatigue upon health. He discusses exercises for the busy man, 
for the nervous woman and for the growing child; appropriate 
exercises for each class are described and illustrated. No great 
length of time, no special apparatus is needed, a few moments 
each morning practising natural muscular movements, he claims, 
will keep the body fit and consequently greatly increasing the 
capacity for brain work. 

The work is well expressed and presents his points forcibly, 
making very pleasant and instructive reading. E. L. E. 


Diagnostic and Tiierateutic Technic. By Albert S. Morrow, 
A.B., M.D., Clinical Professor of Surgery in New York Polyclinic; 
Attending Physician to Workhouse Hospital and Central and 
Neurological Hospitals. Pp. 834; 860 illustrations. Second 
edition. Philadelphia and London: W. B. Saunders Company. 

In the preparations of this the second edition of Diacinostic and 
Thcrayentic Technic, the manuscript has undergone an extensive 
revision and much new material has been added. This ampli- 
fication includes the addition of many new illustrations and the 
redrawing of many of the old. 

The present edition fills more perfectly than even its most 
successful predecessor did, the niche in medical literature for which 
it was originally designed. It makes possible, without any extended 
reading or reference a knowledge of just how to correctly perform 
the more usual and many of the less common procedures of a 
mechanical nature with which every practitioner is periodically 
brought face to face. The large and clear illustrations are as valuable 
as the text. To one who is not constantly called upon to perform 
these semi-surgical procedures the book stands in the place of a 
friend whose advice and caution may at a moment’s notice be 
sought. As the memory of detail is so easily dulled by time it is a 
comfort to have such a friend always at hand. 

Indeed, to no one friend could one turn to obtain all the pertinent 
information regarding local and general anesthesia, intravenous 
infusion, venesection, hypodermic and intramuscular medication, 
exploratory puncture and aspirations, and the mechanical pro- 
cedures referable to the stomach. 

While, to be sure, much of the book is devoted to so-called 
special work, it is surprising how many of the maneuvers relative 
to the eye, ear, nose, throat, larynx, ti^achea, esophagus, colon, 
rectum, urethra, bladder, ureter, kidneys and female generative 
organs will fall within one’s grasp if the opportunity here offered 
to master them is taken. 
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llie section devoted to abdominal examination is esj)cciallv 
concise and good. For the more hardy practitioners vlio care to 
tread the ground, transfusion of blood, injections for neuralgia, and 
other decidedly special procedures are outlined. 

As a saver of time and a multiplier of efficiency this book can 
hardly be spared from any bookshelf. ' A. A. H. 


Gas-poisoning in jNIining and Other Industries. By John 
Glaister,_ M.D. (Glas.), D.P.H. (Camb.), F.R.S.E., Professor 
of Forensic Medicine and Public Health in the University of 
Glasgow; Senior Medico-Legal Examiner in Crown Cases for 
Glasgow and Lanarkshire, etc., and David Dale Logan, hl.D., 
(Glas.), D.P.H., Surgeon to the Coltness Ironworks, Newmains, 
etc. Pp. 471; plans, colored plates, and 36 other illustrations. 
New A’ork: William Wood & Co. 

In these days when our interest is so centered on war, and when 
the hideous agencies employed for destruction are familiar to us 
all, it is only natural that we should be misled by the title “gas- 
poisoning” on the coi'er of this book. But far from being a di.scus- 
sion of the poison gases used by man to destroy his fellow the work 
is concerned with those poisonous gases which endanger the healtl) 
or life of the great army of industrial workers. And the story of 
the battle ivaged underground in coal mines against the combined 
forces of choke-damp, fire-damp, stink-damp, and after-dam]) 
make as fascinating reading as the account of any martial exploit. 

The book is chiefly concerned with carbon m'onoxide, which is 
the most important of the industrial poison gases, and which is 
accidentally produced in a most amazing variety of ways. Miners 
are, of course, most exposed, but many cases are cited where poison- 
ing occurred in very unexpected manners. The possible mctliods 
of production of carbon monoxide and, other gases are fully con- 
sidered in the first five chapters, and tiien follows a very careful 
description of the symptoms of gassing by these poisons. By many 
readers the great variety of disorders wliicli can be produced by 
such poisoning will have been unsuspected. The jiathologj' of 
carbonoxide poisoning is thoroughly reviewed, and chapters are 
devoted to the treatment of the patient, the methods of detecting 
carbon-monoxide gas in tlie blood and in tlie air and to tlic apparatus 
for rescue and aid work in mines. 

Tlie book is well written, carefully edited, and an e.xtensivo 
hibliograjiby is appended. It will be of intcrc.st to all members of 
the uTcdicai jirofession as well as to all who arc concerned with 
industries in which gas is employed. To these latter it will ap})eai 
especially because of the recent adoption of workmen’s compensa- 
tion legislation. O.JI. P-.F. 
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Diseases of Children. By Henry Dwight Chapin, A.M., M.D., 
Professor of Diseases of Children in the New York Post-Gradii- 
uate Medical School and Hospital, and Godfrey Roger Pisek, 
M,D., Sc.D., Professor of Diseases of Children and Attending 
Physician to the New York Post-Graduate Medical School and 
Hospital. Third revised edition; pp. 578; 179 illustrations; 
12 colored plates. New York: William Wood & Co., 1915. 

The authors, possessed of a wide experience in teaching pedia- 
trics, have presented the subject in clear, concise, and practical 
terms. It is at once a text-book for the student and a safe guide 
to the physician. 

The importance of clinical findings at the bedside have been 
emphasized and the student familiarized with methods to be 
employed in making a systematic examination of the patient and 
reading a scientific diagnosis. To this end the more important 
and recent laboratory and clinical tests have been described, 
including the Schick and the luetin tests. 

For teaching purposes, treatment has been presented simply 
and rationally. Infant feeding' has been brought up to date by the 
authors who have largely rewritten this section, and have added 
newer methods, such as albumen-milk feeding. 

The addition of descriptions of certain mental tests especially 
adapted for the early months of life add much to the value of the 
book, and show an appreciation of the widespread interest in 
prophylactic pediatrics. J. F. S. 


Der Tuberkulose-Fortbildungskurs des AlLGEjMEINEN 
Krankenhauses Hamburg-Eppendorp. Edited by Dr. 
Ludolph Brauer, Medical Director. Vol. II. Pp. 159; 0 illus- 
trations; 13 plates. Wurzburg: Curt ICabitsch. 

This collection of articles by physicians formerly and at present 
connected with the Eppendorf Hospital has been published in cele- 
bration of the twenty-fifth anniversary of the institute. Like all 
similar collections, there are not a few articles which are of interest 
only to men working in special lines. The first article by Lorey 
upon the value of roentgen-ray examinations in pulmonary tuber- 
culosis covers the subject in a very thorough manner. Like most of 
the articles of this kind, considerable stress is laid upon the value 
of this method in detecting tuberculosis of the tracheobronchial 
lymph glands and hilus tuberculosis. Brauer gives a very complete 
consideration of the surgical treatment of pulmonary tuberculosis 
with the various indications for its use, technic of the different 
measures employed, and the results of this form of treatment. 
Naturally the article deals chiefly with artificial pneumothorax 
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from various stand-points. Kiimmell’s contribution upon tuber- 
culosis of the Iddney is well illustrated by numerous colored plates 
and one roentgen-ray engraving. The photographs of roentgen- 
ray negatives for Lorey’s article are beautifully sharp and clear 
for such reduced photographs. The colored plates of microscopic 
sections of compressed lung in Brauer’s article also bring out the 
development of fibrous tissue around the tubercles in an interesting 
manner. Other subjects considered are tuberculosis of the eye; 
effect of climatcj tropical and seashore, upon tuberculosis; the 
use of tuberculin in the treatment of this disease. 

The volume forms a collection of exhaustive articles on varied 
aspects of tuberculosis which should prove of value as a work of 
reference. F. A. C. 


Changes in the Food Supply and Theie Relation to 
Nutrition. By Lafayette B. Mendel, M.D., Professor of 
Physiological Chemistry in the SheSield Scientific School of 
Yale University. Pp. Gl. New Haven: Yale Universitv Press, 
1916. 

This small essay, presented at the Second Pan-American Scien- 
tific Congress, at Washington, deals with the question of the 
supply of food energy and its availability where needed, largely 
from the point of view of a physiological chemist. This concep- 
tion of such an important economic problem is a new one and one 
which merits closer thought than usually given to it. The author 
discusses his subject in a most presentable manner. In dealing 
with the subject of food energy Dr. Mendel utters thoughts which 
are fit fodder for mental nourishment. J. H. M., Jr. 


Diseases of the Skin .vnd the ERUPrnrE Fevers. By Jay 
Filvnk Schamberg, M.D., Professor of Dermatology and Infec- 
tious Eruptive Diseases in the Philadelphia Polyclinic and 
College for Graduates in Medicine. Third edition. Pp. 5S5; 
248 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1915. 

It is a pleasure to review the excellent book of Dr. Schamberg’s 
and to congratulate the author upon the excellence of the illus- 
trations and the clearness of the text. Comparatively few changes 
have been made since the last edition. The term prurigo nodularis 
has been substituted for “multiple cutaneous tumors associated 
with itching.” Angioneurotic edema has wisely been placed after 
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urticaria rather than following urticaria pigmentosa. The following 
statement is made under psoriasis: “Schamberg, Ringer, Raiziss, 
and Ivolmer have demonstrated by careful clinical and laboratory 
investigations that a high nitrogen diet aggravates psoriasis and, 
conversely, that a low nitrogen diet (containing, about five grams 
daily) has a distinetly favorable influence and may of itself lead to 
a virtual disappearance of the eruption.” While these gentlemen 
are to be congratulated upon their painstaking investigations the 
findings have yet to be confirmed bj'^ other investigators. 

The luetin test has been added and a photograph is presented 
exhibiting the reaction. Two new conditions are described under 
the acute eruptive fever section: mild typhus fever (Brill’s disease) 
and Rocky Mountain spotted fever, including a photograph of the 
eruption in the latter. New photographs have been added under 
the following diseases: psoriasis (two pictures), xanthelasma, 
chancre of the finger, nodular leprosy, epithelioma, sarcoma, and 
two illustrations of granuloma fungoides and of feigned eruptions. 
Cholesterinized antigen is mentioned under the Wassermann test. 
Zinc chloride paste is advocated as a treatment for the tumors of 
granuloma fungoides. The following rare, or at least infrequent, 
skin eruptions are not mentioned in the present volume: eczematoid 
ringworm, diphtheria or pseudodiphtheria of the skin, leukemia or 
pseudoleukemia cutis, xanthoma pseudoelasticum, and paraffinoma. 
The metric system has been added. The present volume contains 
twelve more pages than the former edition. F. C. K. 


pRAKTIKUM DER ClIIRURGIE. ElN LeITFADEN FUR AeRZTE, ChIR- 
ERGisciiE Assistenten und Medizinalpraktikanten. By 
Dr. O. Nordmann, Chief of the Second Surgical Division of the 
Auguste Viktoria-Krankenhaus at Berlin-Schoneberg. Second 
Part: Special Surgery. Pp. 413; 140 illustrations. Berlin 
and Vienna: Urban and Schwarzenberg, 1915. 

This is the second part of a Hand-hooh of Svrgery intended for 
the use of family physicians and embryo surgeons. It deals only 
with regional surgery, and includes the minimum amount of path- 
ology, very little in the way of diagnosis or symptoms, and only 
a modicum of treatment. Emergency operations are described in 
somewhat tedious detail; for example, trephining, tracheotomy, 
drainage of thoracic empyema, and appendectomy. It may be 
desirable for the family physician to practise such operations in 
emergencies, though it is doubtful whether in most instances the 
precarious state of the patient would not be increased by such an 
undertaking; and it is certain that in cases of real emergency (such 

VOL. 151 , NO. 5 .— MAY, 1910 . 25 



750 


REVIEIVS 


<is obsti’uction of the windpipe) the patient would he dead several 
times over before the family doctor had time to read through the 
descri])tion of tracheotomy here giveii. ^Yhat it is really desirable 
for the general practitioner to’ know, and what he could actually 
learn in many cases from the study of a good hand-book on sur- 
gery,^ is not taught him here. This is the early diagnosis of such 
conditions requiring the operations enumerated above, and of other 
conditions not even mentioned in the present hand-book— such for 
instance as the diagnosis of tumors of the breast, gastric lesions, 
and carcinoma of the external structures such as the lips, checks, 
tongue, cervix uteri, etc. In brief, this is not a book of a commend- 
able type; though within its limitations it is as good as could be 
expected. . A. P. C. A. 


Dise.vses of the Nose and Throat. By Algernon Coolidge, 
^ M.D., Professor of Laryngology in the Harvard Medical School. 
Pp. 360; illustrated. Philadelphia and London; W. B. Saunders 
Company, 1915. 


This is a good, clearly written, little hand-book, giving in a con- 
cise form the essential facts concerning diseases of the nose and 
throat, and is especially adapted for the medical student and the 
general practitioner. While there is lacking detail and minute 
description in many of the chapters, the more common ailments, 
such as epi.staxis, tonsillar conditions, hay-fever, etc., are dwelt 
upon in sufficient length to make it a book of real help to the 
general practitioner. Further, almost all of the physiological and 
medical data and even the newer methods of operating arc at 
least touched upon so that a novice in nose and throat work would 
glean at least a comprehensive view of the whole field. There 
are many suggestions as to methods of examination and the rela- 
tive importance of objective findings that make us realize that 
the author has a knowledge of his speciality gained from large 
clinical experience. On the whole, the book is what we might call 
“safe,” that is, the data furnished is in accord with e.stah!ishcd 
facts and generally accepted fancies. We note, howc\'er, a few excep- 
tions: one, for instance, p. 220, where it is stated that Liubvig's 
angina is a term applied to “a septic invasion of the submaxillary 
and neighboring regions,” which is just what it is not. Fortunately, 
there are very few such misstatements. The chapters arc well 
arranged and the index complete. The illustrations are rather 
crude and mostly diagrammatic in character, but well chosen for 


aiding one in understanding the text. 

We would recommend tliis book very highly, 
medical student. 


e.speciallv for the 

G.’B. W. 
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The Infectiousness of the Cerebrospinal Fluid in Syphilis. — Fruei-i- 
WALD and Zaeoziecki {Bcrl. klin. Wchnschr., 1916, 53, 8) point out 
that the pathology of syphilis of the central nervous system has been 
advanced a great deal through studies on the cerebrospinal fluid. After 
it was discovered that the Treponema pallidum is the cause of syphilis, 
it was looked for by numerous investigators in the cerebrospinal fluid, 
and found particularly by microscopic methods and particularly through 
animal inoculations. The authors’ work on this particular subject 
was interrupted by the onset of the war, but they had advanced far 
enough to secure some definite positive results, which were as follows: 
(a) No positive results were obtained in cases of tabes or general 
paresis, (b) Positive results by inoculation methods were obtained 
in an early secondary case with manifest central nervous system 
symptoms, and in two others, late cases of secondaiy lues in one of 
which the spinal fluid was entirely normal, and in the other there 
was a positive Wassermann reaction. The authors were unable to 
arrive at any rule by which one might judge the infectiousness 
of the cerebrospinal fluid in any stage of syphilis. An analysis of 
the literature on the subject to date reveals the following facts: 
A. Acquired lues. (1) Without neiwous manifestations: («) primary 
lues up to the eighth week negative; (5) primary and secondary 
lues eighth to tenth week, 2 positive; (c) late secondary lues, third 
to twelfth month, 5 positive cases; ((/) tertiary lues negative. (2) 
With congenital nervous symptoms: (a) early luetic meningitis, 1 
positive case; (b) "ncurorecidiv, ” 1 positive case; (c) luetic apoplexy 
and hemiplegia, 2 positive cases; (d) late luetic meningitis, 1 positive 
case; (c) tabes dorsalis, 2 positive cases; (/) paresis, 5 positive cases. 
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B. Congenital lues; (a) early cases, 2 positive cases; (6) late cases, 
2 positive.^ It will be seen from this analysis that the greatest num- 
ber of positive results occur in the late secondary stage and that a 
relatively large number of positive findings are obtained in the later 
s^'philitie involvements of the central nenmus system. All told, how- 
ever, the causative agent is found quite infrequently. Spinal fluids 
containing the treponema may be entirely normal otherwise, in asso- 
ciation with a positive or negative blood Wassermann reaction and in 
the complete absence of nervous manifestations. 


Open Puncture of the Pleura. — Schmidt (Miinchen. mcd. B'chmehr., 
1915, Ixii, 873) makes further report on open puncture of tlie pleural 
cavity, a therapeutic procedure which he advocated two years ago. 
He employs a trocar about S cm. long and 0.4 cm. in diameter. He 
has the patient resting on tvm beds, the shoulders on one and the but- 
tocks on the other. He selects the point of maximal dullness for the 
puncture and the patient is so placed on the beds that this point is 
lowermost during the tapping. When inserting the trocar, the patient 
may be rotated slightly, though the trocar should not be inserted 
when the patient is in the erect posture. The fluid is allowed to drain 
directly into an open vessel. Most exudates are under positive pres- 
sure, and the fluid escapes readily. After a certain amount has been 
evacuated, the pressure approaches zero, and finally becomes negative, 
at which point air rushes into the camty with inspiration. It is not 
necessary to filter the air, Schmidt saj's, as he has never known an^' 
harmful results to follow the procedure. By having the patient in the 
position described, the evacuation of the fluid is much more complete 
than with the usual suction apparatus in the sitting posture. When 
the exudate is under negative pressure the fluid is practically alwaj's 
encapsulated. The pneumothorax produced appears to be beneficial. 
The author has not had to puncture the same pleural cavity more than 
twice. Roentgen-ra 3 's taken after the puncture are clearer, and show 
more definitely whether fluid is walled off in two or more pockets, and 
also whetlier marked lung changes are present. The author has also 
used this method in cases where the fluid was onh' slightlj’^ purulent, 
but in most cases of emp^'cma the usual operative treatment is indi- 
cated. 


Duodenal Eegurgitation and its Influence upon the Chemistry and 
Function of the Normal Human Stomach. — ScEiVceu, Mkveu, Reu- 
Fuss and Hawk (yl7ncr. Jour. Physiol., 1916, xxxix, 459) report a study 
of duodenal regurgitation in the normal human stomach. Tlic^' 
emploj’cd fractional removal of the gastric contents bj' means of the 
Rehfuss tube. The experiments were all carried out on normal individ- 
uals whose last meal was that of the previous evening. The residuum 
was then removed, and the material under investigation was introduced 
into the stomach. Samples of 5 c.c. of gastric coiitents were then 
removed for study at intervals of ten minutes. This was continued 
until the stomach’was cjnijty. The presence of trypsin and of bile was 
used in determining whether regurgitation of duodena! content.s had 
occurred. The authors found that trypsin is almost constantly demon- 
strable in' the fasting and digesting contents of the normal human 
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stomach. They found normal individuals of the high acidity type 
usually yielded low trypsin values, while in those of the low acidity 
type tryptic power was marked. The latter fact suggested to the 
authors the possibility of tryptic digestion occurring in part in the 
stomach as a compensatory action in cases of low acid and pepsin secre- 
tion. They found that the introduction of 0.5 per cent, hydrochloric 
acid into the stomach is followed by a rapid reduction of acidity to 
about 0.2 per cent, hydrochloric acid or less. The fall in acidity is 
accompanied by a rise in tryptic values and by the presence of bile. 
The author’s observations of the action of hydrochloric acid and pepsin 
upon trypsin are not without interest. Most of their experiments were 
done with freshly removed samples, but they have found “trypsin 
present in samples having an acidity of 110 c.c. KOH which had 
stood for eighteen hours at room temperature. Other tests have 
shown that trypsin seems but little influenced by the acid and pepsin 
in the gastric contents.” After introduction into the stomach of 5 
per cent, sodium bicarbonate solution, it was found that if a prompt 
secretion of gastric juice failed, the solutions were held in the stomach 
for sometime and acquired high tryptic values and also underwent 
marked color changes. The retention appeared to be for the purpose 
of reducing the alkalinity in order to render the fluid harmless to the 
duodenum. With weaker solutions of alkali the secretion of acid 
by the stomach and neutralization were more prompt. Furthermore, 
fluid escaped from the Stomach into the duodenum before the contents 
had become acid, thus indicating that acidity of the stomach contents 
is unnecessary for the opening of the pylorus in man, though Cannon 
has shown that it is in cats. The authors incline to the view that the 
human pylorus is controlled from the duodenum, acid fluid keeping 
the pylorus closed until the fluid in the duodenum is neutralized. 
In the human stomach, too, the authors find that weak sodium bicar- 
bonate solutions have a stimulating effect on gastric secretion and at 
the same time hastens the emptying of the stomach. 


Notes on the Urochromogen Test in the Urine. — Pulay {Munchen. 
med. Wchnschr., 1915, Ixii, 1009) has made comparative tests of the 
diazo reaction of Ehrlich and the urochromogen test of Weiss. In 125 
healthy adults and in 64 vaccinated against typhoid fever (12 freshly 
vaceinated) both tests were negative in all instances. Of 85 cases of 
typhoid fever with positive bacteriological findings each test was 
positive in 57 cases, and, in addition, the diazo test was weakly positive 
in 6 more. In 7 cases of tuberculosis the diazo test was positive in all, 
the urochromogen test in 5. The diazo test was also positive in all of 
6 eases of pneumonia, the urochromogen test uniformly negative. 

The Effect of Diet on the Uric Acid Content of the Blood. — Denis 
{Jour. Biol. Chem., 1915, xxiii, 147) has reported observations on the 
effects of diet on the concentration of uric acid in the blood, which are 
of interest to clinicians owing to the increased importance of uric acid 
determinations in the differential diagnosis of obscure arthritides. 
Her subjects were patients in the medical and surgical wards of the 
Massachusetts General Hospital. The surgical patients were normal 
individuals except for the surgical condition (hernia or fracture), for 
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whicli they entered the hospital. _ The medical patients studied were 
suffering from nephritis and cardiorenal disease and also from various 
chronic diseases not associated with renal insufficiency, or with fever. 
Patients ndth gout ivere not available during the course of the obser- 
vations. _ The patients were studied during a period of purin-free diet 
and of diet rich in purin. The blood was all withdrawn before breakfast 
to obviate any possible effect of a recent meal. The results of this 
investigation are that in normal men no increase in the eirculating uric 
acid is produced by ingestion of large quantities of purin, while in per- 
sons suffering from renal insufficiency a more or less marked inerease 
in the uric acid content of the blood is produced by high purin feeding, 
as would be expected from the recently published findings of Folin 
and Denis {Arch. hit. Med., 1915, xvi, 33). The author, therefore, 
concludes that “when the determination of uric acid in the blood is 
undertaken as a diagnostic test the insistence on a preliminary period 
during which no purin containing foods are consumed is unnecessary 
except in the cases in which kidney insufficiency exists or perhaps in 
persons who habitually consume extremely large quantities of purin 
containing foods. ” 


The Diagnosis of Intestinal Perforation with the Aid of Roentgen 
Rays. — ^PoppwE {Dcnisch. mcd. Wchnschr., August 2G, 1915) calls atten- 
tion to the possible use of Roentgen rays in the early diagnosis of 
gastric or intestinal perforation, by the recognition of a clear crescent- 
shaped area betv'een the dome of the liver and the diaphragm due 
to the accumulation of a small amount of free gas. This sign wiis 
first observed in a case of gastric ulcer m'tli suspected perforation. 
Roentgen-ray examination showed this clear, crescentic area, but 
these findings were at first not properly interpreted. Later the patient 
developed a typical subdiaphragmatic abscess which was successfully 
drained. About a year later the patient died of carcinoma of the 
stomach. Subsequent studies of the Roentgen-ray plates showed 
that the clear, crescent-shaped area over the dome of the liver was 
due to the accumulation of a small amount of free gas and could lie 
differentiated from the clear zone due to a misplaced and distended 
colon by: (n) The clear zone was crescent-shaped with its widest 
portion over the dome of the liver and becoming obliterated on both 
sides, {h) It is visible only when the patient is in the upright position 
since in the recumbent posture the gas accumulates between tlie 
surface of the liver and the anterior wall, and is therefore no longer 
visible in the Roentgen-ray plates. The possible importance of this 
sign in earl 3 ' diagnosis of gastric perforation following ulcer of the 
intestinal perforation in appendicitis or typhoid fever perhaps merits 
confirmation. 

Total Leukocyte and Differential Counts in Typhus Fever.— Matiies 
(Miinch. mcd. Wchnschr., Oct. 5, 191.5) calls attention to the difficulty 
at times in distinguishing typhus fever from cases of t.vphoid fever 
with a very pronounced roseola. From his blood examinations he 
believes that a combination of total white count with a differential 
count will aid in quickly making a differential diagnosis in these cases. 
At first thought this would seem scarcely necessary, as most te.\t-books 
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associate typhus fever with a high-grade polynuclear leukocytosis, 
usually 20,000 or above. The author studied the blood of 55 cases in 
which typhoid fever was excluded by the clinical course, negative blood 
cultures and Widal tests. 34 of the 55 cases had counts of over 10,000 
but only 3 showed more than 20,000 cells per c.mm., and of these 3, 
2 were fetal, while the disease in the third ran a very severe course. 
The average count was between 10,000 and 15,000, while in 8 of the 55 
cases the total count was from 7000 to 10,000 and in 12 others it varied 
between 4000 and 7000. In most cases during the febrile period the 
polymorphonuclear neutrophile average was 80 to 85 per cent., while 
the eosinophiles are strikingly absent. During convalescence there 
is apparently a postinfectious lymphocytosis associated with an eosino- 
philia. During this period the neutrophiles fall to 50 to 60 per cent., 
while the lymphocytes rise to 40 to 50 per cent., and the eosinophiles 
from 5 to 9 per cent. The differential diagnosis from typhoid is diffi- 
cult usually only in two types of cases: first, cases of typhoid asso- 
ciated with a leukocytosis of 10,000 to 15,000 such as has been noted 
by several authors in recently vaccinated people. In these cases the 
differential count shows a normal formula or a mononuclear increase 
instead of a polynuclear increase seen in typhus fever; the second 
difficult group includes the cases of typhoid fever with a leukopenia 
as was pfesent in 20 per cent, of the author’s cases. Here again the 
typhus blood shows a polynuclear increase instead of the usual lympho- 
cytosis of typhoid. 


Coagulation of Blood in the Pleural Cavity. — Denny and Minot {Am. 
Jour. Physiol., 1916, xxxix, 455) have made an experimental study of 
the fact noted clinically and experimentally that blood in the pleural 
cavity remains fluid or partially fluid and fails to coagulate after with- 
drawal. They summarize their findings as follows: Small amounts of 
blood introduced slowly into the pleural cavity when deep artificial 
respiration is maintained will remain in large part fluid. Small clots 
are always found in the pleural cavity, the size depending upon the 
amount of blood injected, and the rapidity of injection. Tire fluid 
portion of the blood can only be coagulated by the addition of fibrino- 
gen. Thrombin, calcium and thromboplastin are incapable of causing 
coagulation. The blood shows absence of fibrinogen, which may 
perhaps be removed in some other way than by coagulation, but the 
authors found that pure fibrinogen solution which has been introduced 
in the pleural cavity under the same conditions not only is not altered 
but clots more readily than the control on adding suitable amounts of 
thrombin. Small amounts of thrombin and fibrinogen, however, when 
mixed in suitable proportions and injected slowly in the pleural cavity, 
remain fluid and show an absence of fibrinogen. Since it has been 
shown that fibrinogen solution loses none of its properties after remain- 
ing in the pleural cavity and that the presence of thrombin under the 
same conditions causes a disappearance of fibrinogen, we can only 
conclude, the authors say, that coagulation has taken place. The 
experiments with artificial solutions parallel those with whole blood, 
the conclusions being that blood which has been in the pleural cavity 
remains fluid, not because of any alteration of the elements, but because 
of previous coagulation and defibrination. 
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The Present Status of the Abderhalden Reaction. — ^In a very full 
article Bronfenbrenner {Jour. Lab. and Clin. Med., 1915, i, 79) 
reviews the present status of the Abderhalden reaction and the theory 
of the so-called Abwehr Fermente. ” The technic of the reaction is 
gone over in detail and particular reference given to the possible 
sources of error and the methods for the preparation of the substrata, 
^ter the general discussion, the author comes to the following rather 
important conclusions. These are based upon a careful analysis of the 
literature and particularly upon work which he and his co-workers 
have carried out: (1) The serum ferments are not specific. (2) The 
dialysable substances originate not from the substratum but from 
the serum. (3) In-so-far as the test is specific, its specificity depends 
on the presence in the blood of substances identical with the antibodies 
and not specific ferments. Provided all the precautions prescribed arc 
carefully adhered to and controlled, one maj" obtain satisfactory results 
in a number of cases. In a certain number, however, no matter how 
carefully the test is carried out, the results obtained are not correct. 
In its present form, therefore, the test undoubtedly requires that the 
men who perform it be thoroughly trained in serologj' as well as in 
the chemistry of enzyme action. Though the test remains compara- 
tively useful in special cases and the results obtained may justify the 
expenditure of the time of a highly-trained worker, Brenfenbrenncr 
still feels that the results thus obtained should be taken with great 
reserve until some method has been elaborated wliich will permit easy 
standardization of the substrata. At the present time the amount 
of substratum used in a test cannot be uniform in all cases, for different 
immune sera react with various amounts of substratum according to 
the amount of the specific antibody present. Moreover in the case 
of normal sera, the amount of substratum capable of inducing auto- 
indigestion, varies. As it stands at present, therefore, the Abderhalden 
reaction has only a scientific interest, and in that its main value is in 
the fact that it has stimulated the student of the fermentati\'e acti^'it^es 
of the body fluids and specially of the blood. The studies reported 
continue more and more to deny Abderhalden’s basic contention, 
namely, that the body is endowed with the ability to respond with the 
production of a specific ferment upon the parenteral introduction of 
foreign substances. 

Concerning Influenza. — Huebschmann {Mibichcn. mcd. Wchnschr. 
No. 32, 1915) made observations during an apparently typical epidemic 
of influenza in Leipzig. He considers the relation of the influenza 
bacillus of Pfeiffer to these epidemics and calls attention to the view 
expressed by some, that most of these epidemics of influenza are really 
due to the* pneumococcus rather than the Pfeift'er bacillus which is 
present only as a saprophyte. Out of 110 cases studied, the true 
influenza b.acillus was found in smears of the bronchial secretion 70 
times, while it was present in pure culture in 30 cases. He concludes 
from his work that the true influenza bacillus of Pfeiffer was undoul)t- 
edly the cause of this epidemic. He emphasizes, furthermore, that the 
clinical picture is frequently that of a generalized infection and is not 
limited to the more common picture of a purely-localized, pulmoniiry 
disease. The relative mortality during this epidemic was stated to 
have been high but no actual figures arc given. 
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A Contribution on Fractures of the Neck of the Femur Based upon 
Anatomical and Clinical Studies. — ^L ang {Deutsch. Zisclir. f. Chir., 
1916, cxxxv, 101) says that it is useless to attempt to cure ununited 
fracture of tlie neck of the femur by wire sutures or bone pegs. The poor 
result is the unavoidable consequence of the anatomical conditions. 
The occasional bony union obtained is only the result of accident, 
and is due to the fact that the vessels running in the epiphyseal line 
were not destroyed. After suture of fractures in the middle of the 
femoral neck, bony union is almost sure to fail. Upon the basis of 
Lang’s anatomical studies the best treatment is to extirpate the head 
of the femur. He found that the chief cause of pseudarthrosis, neo- 
arthrosis, and shortening of the neck, was to be sought in the demon- 
strated poorly nourished femoral neck, since it is itself poorly provided 
Avith bloodvessels. The blood supply of the neck of the femur in adults 
depends upon two circulations. The number of bloodvessels in the one 
is limited. They run in the epiphyseal line and extend from there to 
the femoral head. The bloodvessels of the other circulation are abun- 
dant, break up into branches in the trochanteric fossa and extend from 
there into the lateral part of the femoral neck. Because the vessels 
of the median and lateral portions of the neck barely anastomose a 
considerable portion of the middle of the neck is free of bloodvessels. 
The Kocher method of extirpation of the femoral head is the only 
rational operative treatment of non-union of a fracture of the neck 
of the femur. 


Ulcers, New and Old; Jejunal for Duodenal Ulcers. — Bland-Sutton 
{Lancet, February 19, 1916, p. 387) says we know that chronic ulcer 
of the duodenum is a common lesion. For some undiscovered reason 
the ulcer in the majority of instances is situated vdthin 2 cm. of the 
pylorus, and as a rule on the anterior wall of the duodenum, midway 
between its upper and lower borders. A clrronic ulcer in this position 
is rarely accompanied by physical signs, but it sets up symptoms very 
easily recognized, Obstruction of the pylorus frequently complicates 
ulcers near the pylorus; it is caused by edema of the mucosa. This con- 
dition also occurs with an ulcer situated in the pyloric antrum. Some 
of the most troublesome ulcers in the pyloric region can neither be 
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seen nor felt in the course of a gastrojejunostomy. A small duodenal 
ulcer can only be detected Avhen it involves the peritoneum and pro- 
duces a tell-tale scar. The chronic ulcer of the duodenum is exceptional 
in another feature. It has never been proved that this ulcer has become 
cancerous. Bland-Sutton has long sought among the bnung, the dead, 
and ill museums for a duodenal ulcer that has become cancerous; so 
far his search has been unavailing. Cancer arises in the duodenum, but 
not in the region that is the usual seat of ulceration. The frequency 
with which gastric ulcers become cancerous and the infrequency of 
cancerous change in duodenal ulcers are difficult of explanation. 
The jejunal ulcer that follows gastrojejunostomy, or the so-called 
peptic ulcer, causes pain in the epigastrium aggravated by the ingestion 
of food. The symptoms often resemble so closely those associated 
with a duodenal ulcer as to lead patients to complain that the pain and 
discomfort for which gastrojejunostomy was performed have returned. 
Since the treatment of duodenal ulcer passed into the province of 
surgerj' it has become the routine practice to perform gastrojejunostomy 
for its relief in the hope that by diverting the chyme through the 
new stoma into the jejunum the ulcer will heal. If the pylorus is 
obstructed by the ulcer the results are usually good, because the 
chyme must pass through the hew stoma; but when the pylorus is 
patent the chyme flows through it and in some instances ignores the 
new route. The efflux can be watc^ied with the help of an opaque 
meal and Roentgen-rays. Bland-Sutton believes it is better whenever 
practicable to excise the pylorus with the ulcerated portion of the 
duodenum and rejoin the stomach and duodenum on the principle 
of an end-to-end anastomosis. If this method could be made safe 
gastrojejunostomy for the relief of chronic duodenal ulcer with an 
unobstructed pylorus would soon be abandoned. Experience proves 
that posterior gastrojejunostomy with an obstructed pylorus is a 
beneficent operation, in spite of the risk the patient runs of getting 
a new ulcer for an old one. The new ulcer has been evolved in this 
generation by alterations in the environment of the jejunum brought 
about by surgery. 

A Statistical Study of 539 Cases of Pott’s Disease Treated by the 
Bone Graft. — {Amrr. Jovr. Orthop. Snrg., 191(5, xiv, 134) sent 
a large number of printed question blanks to surgeons in this and 
foreign countries who had performed this operation. Thirty-three 
surgeons reported a total of 299 results, in 229 of which the disease 
was pronounced arrested; in 59 the condition was improved. Twelve 
of the 229 patients died, four of these fatalities being reported as due 
to shock. The remaining eight cases died in four months or longer 
after operation, either from complications or from intercurrent disease. 
Of the author’s personal cases, only those that have been operated 
U])on one year or longer are included in this report. There are 198 of 
these; in 184 the disease was arrested; in two there was improvement. 
To date, 12 have died. Six of thc-se were entirely relieved of their 
Pott’s svmptoms and died of some intercurrent disease. Several cjise.s 
operated on in other clinics have come under .-Mbee’s observation, in 
wliich a Roentgen-ray study has demonstrutial that the graft wa.s 
either too short, or was placed in the wrong vertel)rie, or was so in.serted 
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as to allow a lateral displacement of the graft. Every diagnosis of 
Pott’s disease should be confirmed by a Roentgen-ray examination, 
which should include an anteroposterior view as well as a lateral or 
an oblique lateral. The disintegration and the crushing of the vertebral 
bodies should always be demonstrated before advising the operation. 
This is necessary not only to confirm the diagnosis, but it is most impera- 
tive to determine the number and the particular vertebrte involved, 
so that the graft can be correctly placed. 

Cervical Ribs, Report of Seven Cases with One Operative Case. — 

Plummer (Ainer. Jour. Orthoi). Surg., 1916, xiv, 146) says that cervical 
ribs have been observed as unilateral, or double, usually related to 
the seventh cervical vertebra, and varying in size and completeness 
from a fully developed rib with articulations and muscle attachments, 
down to a mere enlargement or overgrowth of the costal process of the 
vertebral unit. The commonest clinical evidence of the presence of 
the extra rib has been, in the cases recorded, a neural disturbance in 
the arm associated with pain, or pain and varying degrees of paralysis 
referable to the distribution of the ulnar nerve, and suggesting pressure 
on or injury to the eighth cervical root. Less frequently disturbances of 
the circulation of the upper extremity, and spinal deviations have been 
observed. Apparently the size and shape of the rib do not bear any 
definite relation to the intensity of the symptoms produced, as it has 
been noted that some of the larger ribs have caused little or no trouble, 
and in some of the bilateral cases the neural signs have been found on the 
side of the rudimentary growth. 


The Conservative Treatment of Gangrene of the Extremities due 
to Thrombo-angiitis Obliterans, — ^M eyer {Ami. Surg., 1916, Ixiii, 
280) says that in cases of typical thrombo-angiitis obliterans, conserva- 
tive treatment should be resorted to before amputation. The following 
sequence might be observed: (1) superheated air; best combined with 
(2) systematic hypodermoclysis of Ringer’s solution. If these simpler 
conservative means prove of no avail, conservative operative measures 
are indicated, viz., (3) tying of the femoral vein or arteriovenous 
anastomosis. Both latter methods should be subjected to further care- 
ful clinical research as to their real value. Superheated air may bring 
improvement of the symptoms; however a lasting beneficial effect there- 
from has hardly ever been seen. It rarely controls the pain. The 
systematic hypodermic injection of 400 to 500- c.c. of Ringer’s (or of 
physiologic salt) solution (Mayesima-Koga) daily, or every second 
or third day, deserves a definite place in the conservative treatment 
of thrombo-angiitis obliterans. Its effect may be lasting or temporary. 
If temporary, repetition usually again brings improvement. Two such 
series of injections represent a sufficient test as to their fitness. If 
gangrene has set in, it can of course, not be made good. What has died 
remains dead. But its process may be stayed by the hypoderrhoclysis 
treatment; old and obstinate ulcerations may heal; the otherwise 
uncontrollable pain can be relieved. Internally, a simultaneous 
administration of organotherapeutic preparations deserves a careful 
test. Inflammation of the Avail of the bloodA'^essels of the next higher 
groups to the capillaries, arterial as well as A^enous, seems to be respon- 
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sible for the thrombosis (Buerger). Its cause maj’ be microbic. How- 
ever, the increased \nscosity of the blood, viz., blood that is thicker 
than normal, also seems to plaj’ an important role in the etiology of 
the disease. It is possible that an altered quality of the blood such as 
also represents a cause for the occurrence of the thrombosis and sub- 
sequent gangrene. On the basis of this reasoning, procedures which 
tend to reduce the coagulability of the blood within the body deserve 
to be tried in our efforts to find the underlying cause of the trouble. 
Intravenous injections of anticoagulating substances, as, for instance, 
of a 2 per cent, watery solution of sodium citrate, may prove to bo a 
useful adjuvant to the systematic hN'podennic administration of Ringer’s 
solution. 


THERAPEUTICS 


UNDER THE CHARGE OP 

SAMUEL W. LAMBERT, M.D., 

PROFESSOR OP CLINICAL MEDICINE IN THE COLLEGE OP PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 


The Treatment of Typhoid Fever with Typhoid Vaccine Administered 
Intravenously. — McWillia-Ms (Med. Record, 1915, }.\xsviii, 64S) 
has collected a total of more than 550 cases of typhoid fever treated 
with intravenous injections of typhoid vaccine and reported in the 
literature by various observers. In more than half of these cases the 
disease was cut short, the patient having been saved from one to several 
weeks of fever. McWilliams believes that a few deaths must undoubt- 
edly be attributed directly to the injections of vaccine. However, 
this is likely to occur with any new and radical method of treatment. 
As the contra-indications and dosage are better understood, such deaths 
should become extremely rare. No one type of vaccine seems to posse.ss 
any great superiority over other types witli regard to treatment. The 
proper dosage for intravenous injections appears to be from 100 to 2.50 
million bacilli. The injection of the vaccine calls forth first a marked 
leukopenia and several hours later a high-grade leukocytosis in typhoid 
patients. Variations in the number of polynuclear leukocytes are 
responsible for these changes, the lymphocytes remaining relatively 
constant. Tlie eosinopliile cells undergo an increase shortly after the 
injection. The various types of vaccine call forth similar changes 
in the blood picture. 

The Treatment of Typhoid Fever by Stock Typhoid Vaccine.— 
WiLTsniiiE and MacGillvcaddv (Lancet, 1915, clx.\-xi.v, 6S5) report 
a consecutive series of .50 c.ases of' typhoid in which two or more dosc.s 
of -vaccine were given for therapeutic effect. Seven of these patient.s 
died, "iving a mortality of 14 per cent. Six of the fatal cases were 
complTcatcd by severe bronebopneumonia, the .seventh died from 
intestinal perforation at a period of the disease when it seemed as if the 
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vaccine had reduced the general typhoid toxemia. The authors divide 
this series into three groups according to the results of the treatment. 
In tlie first group, consisting of six cases, the vaccine did liarm. In 
three of these tlie luirmful effect was due to the doses being given with 
too short an interval (forty-eight hours) between them. These showed 
an increase of fever lasting for several days, but all eventually recovered. 
In the other three cases, bronchopneumonia occurred and seemed to 
be made worse by the treatment. The second group consisted of 12 
cases, who were neither helped nor made worse by the vaccine. In 
5 cases of this group the vaccine was given a thorough trial with no 
apparent effect on tlie course of the disease. In the remaining 7 the 
vaccine treatment was discontinued because of ensuing complications. 
The last group, 32 cases, showed benefit from the treatment. In 24 
cases of this group a definite improvement began after the first or second 
dose and continued until recovery. Five cases showed no improvement 
until more than two doses had been given. In one case the vaccine 
was not used until late in the disease, but was followed by marked 
improvement. The two remaining patients responded well to the 
initial doses, but later doses seemed to coincide with relapses which 
ran their course immodified by the treatment. The authors noted that 
the patients who responded best to the treatment seemed more prone 
to relapses,' which, however, were not severe. They advise starting 
the treatment as soon as possible in the disease. They believe that a 
reasonable suspicion that a patient is suffering from typhoid is suffi- 
cient indication for beginning vaccine treatment. The initial dose is 
250,000,000 and an interval of three days should elapse between doses. 
The second dose is 375,000,000, the third is 500,000,000 and following 
this each dose is increased by 250,000,000. Shorter intervals are not 
well tolerated, frequently tending to an inerease in the symptoms. 
When a longer interval has elapsed if four days, the dose should not 
be increased, if over four days, the dose should be reduced. "When a 
reaction was produced by the vaccine which was more than very 
slight, the same sized dose was either repeated or the dose was reduced. 
The vaccine treatment should be continued for ten days after the 
temperature is normal in order to avoid relapse. 


The Efficiency of "Various Antityphoid Vaccines. — Sawyer (Jour. Am. 
Med. Assn., 1915, Ixv, 1413) says that the literature on antityphoid vac- 
eination gives little information regarding its value under the condi- 
tions of ordinary civil life. To obtain information regarding the results 
of antityphoid vaccination in the civil population of California statistics 
were collected by Sawyer. He believes that the use of vaceine in 
civil life is a much more severe test of its value beeause the vaccine 
is most used when the exposure is greatest, and because only a small 
proportion of people in eivil life are vaccinated. A total of 8124 persons 
received prophylactie inoculations and thirteen different vaccines of 
the several types in common use were employed. In the whole number 
of vaccinated persons, there were forty-one instances of true failures. 
All cases reported as typhoid fever and occurring at least thirty days 
and not more than two and one-half years after the first dose of vaccine 
were recorded as true failures. Most of the failures were in persons 
who lived in the same household with typhoid patients who had nursed 
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typhoid patients, or wlio liad been exposed to some heavily polluted 
common food or -water supply. Under such conditions of unusual 
exposure, the prophylactic use of vaccine seems to give an inadequate 
piotection. bawyer could determine little difference between the sensi- 
tized and unsensitized ^'accines in common use as regards severity of 
reactions and the degree of protection obtained. A polyvalent sensitized 
vaccine supplied by the State Board of Health seemed to give slightly 
better protection, but the superiority -was not conclusively demon- 
strated. Sawyer believes that widespread and severe exposures are 
prevented by better supervision over public water, milk, and food 
supplies, vaccination can be depended on to diminish greatly the 
residual typhoid fever, especially if a large enough proportion of the 
people are vaccinated to reduce contact infection to a minimum. 


Therapeutic Typhoid Vaccination. — ^Reiter {Dcnisch. med. Wchnschr., 
1915, xli, 1120) sums up his experience with typhoid vaeeine as a thera- 
peutic measure for typhoid fever. He says that in carefully and 
individually regulated dosage, typhoid vaccine, in the majority of cases 
exerts a favorable influence on the course of the disease. The vaccine 
tends to shorten the disease and lessens the mortality. The temperature 
is usually at a lower level in cases that react favorably to the treatment. 
If the temperature is not lowered by the treatment, the chances for 
benefit from the vaccine are slight. The action of the vaccine on the 
disease cannot be termed in any way specific. Complications of the 
disease do not seem to be prevented or benefited to any marked degree. 
Reiter believes that the results of vaccine treatment on the whole are 
sufficiently encouraging to add the treatment to the other measures 
that are usualty used. While complications do not seem to be favorably 
influenced by the treatment, nevertheless they are not considered as 
contra-indications to the treatment ' with regard to dosage. Reiter 
believes that repeated small injections are preferable to single large 
doses. 


The Etiology of Typhus Exanthematicus. — The complete report 
of the etiologic studies on tN'phus fever by Plotz, Olitsky and Baeiir 
{Jour. Infect. Dis., 1915, xvii. No. 1) is taken up in three divisions. 
A. Bacteriologic Studies; A review of the literature and e.xpecialiy 
of the cross inoculations of Anderson and Goldberger indicates that the 
virus of typhus is present in the circulating blood during the febrile 
period; that it is non-filterable and therefore probably of microscopic 
size; and that it is probably of bacterial rather than of protozoan 
nature. Up to the present time, eleven cases of European epidemic 
typhus and forty cases of the local endemic form (Brill’s disease) 
have been studied. The same organism was grown from seven of the 
cases of the European epidemic form and from eighteen of the cases 
of local endemic form. It is necessary to culture the organism anaero- 
bicallv after the method used by Noguchi for spirochetes or by the 
method of Liborius and Veillon. The organisms grow only in the 
deeper parts of the tubes and cultures are not considered negative until 
after twenty days. Tlic organism grown is a small, jileomorpluc 
Gram-positive bacillus which is non-motile, non-acid fast, not encap- 
sulated, and producing no spores. Negative rc.s»)t-s are alwai's olitamcrl 
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on aerobic cultivation. Control cases cultured by the same methods 
gave invariably negative results. B. Serologic Studies; The biological 
reactions found with this organism, the authors feel, offer conclusive 
proof that Brill’s disease (endemic typhus fever) and true epidemic 
typhus are identical. They have furthermore definitely associated 
this organism with the etiology of typhus fever. Complement-fixing 
bodies, agglutinins and precipitins are usually not seen at the height 
of the disease, but are present at the time of crisis, and increase during 
the postcritical afebrile stage. They can be demonstrated in vitro 
when the organism isolated from the blood of typhus patients is used as 
artificial antigen. The occurrence of these immunity reactions to the 
bacillus in question only in cases of endemic and epidemic typhus 
fever offers abundant evidence for its intimate etiological relation to the 
disease. C. Experimental Studies; These experiments have shown 
that an organism identical with that isolated from typhus patients 
can be isolated from animals (guinea-pigs and monkeys) to which the 
disease has been transmitted by inoculation of typhus blood. The 
number of bacilli in the circulating blood is directly proportional to 
the severity of the disease and greatest at the height of the febrile 
reaction. The number per c.c. of blood, however, is always small. 
It has been possible, furthermore, to reproduce the disease in animals 
by injection of the organisms isolated from the blood of human cases. 
The organism can again be recovered from these animals at the height 
of the disease. 


Complement- fixation in Pertussis. — Olnstead and Luttinger {Arch, 
hit. Med., 16, No. 1, p. 67) report the results of complement-fixation 
tests in one hundred and eleven cases of pertussis or suspected pertussis. 
They give an excellent brief, review of the literature on this subject 
showing the marked discrepancies existing between the views of various 
workers, and offer as an explanation of these variable results certain 
minor differences in technique, such as methods of preparing antigen, 
amounts of antigen and serum used, etc. The primary objects if the 
investigation were to test the etiological relationship of the Bordet- 
Gengou bacillus and to determine the value of the eomplement-fixation 
test. About 40 per cent, of whooping-cough cases gave positive re- 
actions with antigens of the Bordet-Gengou bacillus when inactivated 
serum was used. The highest percentage of positive reactions is given 
by convalescent vaccinated cases. A — (- reaction by inactive serum 
with an antigen of the Bordet-Gengou bacillus is diagnostic of whooping- 
cough. Any reaction less strong is only suspicious, while a negative 
reaction has no significance. From these results the authors conclude 
that the Bordet-Gengou bacillus is probably the etiological factor in 
the disease. 


The Concentration of the Protective Bodies in Antipneumococcus 
Serum. Specific Precipitate Extracts. — In connection with the finding 
of antisera for certain types of pneumococcus infection, Cihckering 
{Jour. Exjicr. Med-., 1915, xxii, 248) has devised a method of concen- 
trating the protective substances of the antiserum in a form con- 
taining but a relatively small amount of the serum proteins. The 
work is a direct sequence to a previous communication in which it 
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was shown that the immune substances of an antipncumococcus scrum 
may be removed by specific precipitation with extracts of the proper 
strain pneumococcus. These precipitates were found to be protective 
for animals against many times the lethal dose of pneumococci. In 
the present communication the author shows that extracts of these 
precipitates will not only inhibit the growth of virulent pneumococci 
in vitro, but will also protect experimental animals as efficiently as does 
the original antipneumococcus serum from which they are made. 
Furthermore, these extracts contain only a minimal amount of protein 
and are consequently much less apt to cause the disagreeable features 
of serum sickness so commonly seen in patients treated with the 
whole serum. Evidence is also offered that these precipitates and 
extracts may produce an active as well as a passive immunity to 
pneumococcus infections in mice. 


The Treatment of High Blood-pressure. — Elliott (Jour. Amcr. Med. 
Assn., 1915, Ixv, 999) believes that the most important measure 
in the management of high blood-pressure is the proper regulation of 
the personal habits and diet. He believes that vasodilator drugs 
serve a very useful purpose by modifying hypertension in the presence 
of certain complications, such as angina, apoplexy prodromes, steno- 
cardia, and high tension headaches. Even as a routine they may oc- 
casionally prove of service, although in no instance should depressor 
effects be sought by the use of drugs alone. Much greater liberality 
in diet may be permitted non-nephritic cases than those of obviously 
nephritic type. Quantity is more important than quality in food 
selection. Provided renal function is well maintained, there appears 
no good reason why we should not permit a protein ration based on 
physiologic needs. The functional capacity of the kidney may be 
tested out with the phenolsulphoncphthalein test. It has been asserted 
by Agnew, Folin and Denis and Seymour that, when the renal response 
to function testing falls to 40 per cent, or lower, waste nitrogen retention 
begins in the blood. Elliott reserves strict dietetic regulation for tiiose 
cases showing a response of 40 per cent, or lower. In the routine 
observation of high blood-pressure, it wdll be found in the main that, 
for therapeutic purposes, the cases fall into two groups; those in which 
cardiac symptoms (dyspnea, angina, cardiac asthma, etc.) predominate, 
and tliose in which renal symptoms (polyuria, uremic manifestations, 
retinal developments, etc.) mark the case as plainly nephritic in type. 
The two groups require somewhat different handling. The renal type 
of case requires much stricter control of diet, greater care for elimina- 
tion, and vigilant readiness to meet uremia emergencies. Uremia may 
develop as a steadily deepening chronic intoxication or as a sudden 
fulminating affair, appearing without warning or possibly precipitated 
bv acute exacerbation of a more or less latent nephritis. Clinical 
observation alone may fail entirely to warn of the proximity of acute 
uremic developments. The greatest assistance may i)e tlcrived from 
the routine employment of the plicnolsuiphonephthalcin test. Cardiac 
failure may develop in either of two ways in arterial hypertension, that 
is as left ventricular dilatation with falling systolic pressure and 
diminishing pulse pressure, or as a high prpsurc .stasis with rising 
systolic pressure and pulse pressure maintained or increased. Tlic 
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former type is eliaraeterized by relative mitral insufficiency and broken 
systemic compensation with edema, the latter by splanchnic stasis, 
gallop rhythm, medullary dyspnea, often without edema and without 
heart murmurs. High pressure stasis calls for free hydragogue catharsis, 
perhaps bleeding, the type of left ventricular failure demands neither 
of these measures. They both requu-e digitalis stimulation. The 
author emphasizes the point that digitalis is the most useful drug that 
we possess in high blood-pressure of whatsoever origin. It acts just 
as well and even better with a high pressure than with a falling pressure. 
Indeed, it will lower a rising pressure, and raise a falling pressure, 
provided cardiac embarrassment is the underlying cause. His ex- 
perience leads him to urge that digitalis be employed eaidy at the very 
appearance of cardiac decompensation, and it should be continued 
until thorough compensation has been reestablished. If administration 
by mouth fails to secure the proper effect it should be employed intra- 
venously. Strophanthin in sterile solution by intravenous administra- 
tion is a highly efficient preparation in the heart failure of high blood- 
pressure. One-half cubic centimeter of 1 to 1000 solution of stroph- 
anthin injected into the elbow vein at appropriate intervals for several 
doses will often induce cardiac reaction when other measures fail. 
After the effects become apparent, digitalis may be substituted and the 
effect continued. 


The Treatment of Nephritis. — ^Phipps {Boston Med. and Surg. Jour., 
1916, clxxiv, 73) says that duinng the past three months he has tried 
administering thyroid extract in the treatment of nephritis. Although 
his results were not uniform and although the study of the patients 
was necessarily incomplete in some instances, yet almost every case 
showed certain phenomena which were notable and at least suggestive 
of beneficial results of the medication. Phipps cites a few typical cases, 
and noted a particularly favorable effect upon .edema. One case 
recovered from uremia, whereas he had been growing steadily worse 
and apparently was moribund until thyroid extract was added to his 
treatment. Cases of nephritis associated with hypertension were 
favorably influenced both as regards their hypertension and other 
symptoms of their disease. Phipps advises caution in administering 
thyroid, extract and believes that if given carefully the administration 
of the drug is safe. He is of the opinion that thyroid medication 
should be given a more extended trial in nephritis. 


The Allen Treatment of Diabetes. — Bookman {Ncio York Med. 
Joiir., 1915, cii, 1240) reports his experience in treating 24 cases of 
severe diabetes by the starvation method of Allen. His results agree 
with those of Allen and of others who have used this method. The 
patients rapidly become sugar free, and with few exceptions have im- 
proved in every way. The results in the juvenile cases have been most 
eonvincing. The author believes that in the management of severe' 
diabetes the Allen method is a great step in advance, that it brings 
excellent results and brings them quickly. He finds this method 
perfectly feasible under the ordinary condition of private practice. 
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PEDIATRICS 


UNDER THE CHARGE OF 

THOMPSON S. WESTCOTT, M.D, and FREDERICK 0. WAAGE, M.D,, 

OF PHILADELPHIA. 


Diagnostic Phenomena of Infantile Weak-mindedness. —A. W. 
Ives (Pediatrics, 1916, xxviii, 67) aptly points out that a newborn 
biiby corresponds in every sense to our definition and comprehension 
of idiocy since it lives reflexly and automatically and with this the 
as yet undeveloped brain has nothing to do. Wiile the infant then 
cannot be called weak minded, an imbecile or demented, the mind 
being undeveloped, 5'et in the rapid development occurring subse- 
quently certain retardations and signs presage the future accomplish- 
ment of these states of w'eak-mindedness. Retarded mental develop- 
ment may be due to simple evolutionary defect in quantity or quality 
or construction of the brain; to mental defect from intra-utcrine 
disease such as meningitis or to hemorrhage from prolonged labor or 
pressure or to lack or perversion of internal secretions. Tliese defects 
through inadequate refle.v response cause a deficiency of spontaneous 
attention, hence the earliest diagnostic sj’mptom of impending phren- 
asthenia is lack of attention. There is failure to notice things, an early 
indefinable tinge of physiognomy, a lack of expression or vacuous stare 
and something unnatural in the child’s movements which presages 
future calamity. It is important to remember that all this may be due 
to congenital blindness and deafness. This lack of attention to external 
stimuli points to abnormal brain development, and resultant feeble- 
mindedness. The special senses of taste and smell and touch are acute 
from the first day in normal infants and indifference to bad odors or 
sour tastes or backwardness in nursing suggests blunting of the senses. 
Weakminded children may remain unduly still as in cretinism or be 
in constant rhythmic motion as in the mongolian type. Anatomical 
anomalies of all kinds are significant in direct proportion to their 
number and prominence. Cretinism with its characteristic signs is 
seldom recognized before the sixth month while the mongolian type is 
often recognized a few days after birth. Frequent causeless crying and 
screaming and uncouth sounds generally prognosticate later mental 
deficiency. Impending idiocy makes itself felt during the early months 
of life, imbecility not until some years have passed. Hereditary 
insanity generally first shows itself about the age of puberty. .Vbout 
20 per cent, of these defectives are hereditarily luetic. Early diagnoses 
of mental deficiency arc essential to the proper care and treatment 
of those affected and from the economic and communal importance of 
hereditary transmissiliility of these mental defects. 

Myotonia Congenita (Thomsen’s Disease) in a Child.— John Tiioxi- 
.sON (Edinburgh Mrd. Jour., 1910, xvi, 216) in discussing this con- 
dition in a typical case says the great degree of muscular hyper- 
trophv shown is chanicteristic of cases where the dise.ase dcvelop.s 
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early in life. It is such a strildng feature that it is apt to lead to a 
mistaken diagnosis of pseudohypertrophic paralysis. The prognosis of 
myotonia congenita is very different, however, as the abnormality of 
the muscles is unlikely to increase in later life and the patient, although 
probably always handieapped in his movements may be expected to 
acquire increasing sldll in managing his unruly limbs. The case reported 
occurred in a boy, aged six years, the complaint being slowness of 
opening the eyes from earliest infancy and stiffpess in the lower limbs 
ever since he began to walk. His intelligence has always been above 
the average and the thoracic and abdominal organs are normal. The 
difficulty in opening his eyes quickly is striking but readily passes off 
when the action is repeated several times. A similar slowness is noticed 
in the descent of the upper eyelids on looldng down. The voluntary 
muscles all over the body, including those of the hands are much larger 
and stronger than those of a normally developed child. They show the 
same deliberation in contraction as the muscles of the eyelid when an 
attempt is made to bring them suddenly into action after a period of 
rest. A portion of muscle excised for pathological examination showed 
as the outstanding feature “a marked nuclear increase (sarcolemma 
nuclear proliferation). The muscle fibers are also slightly enlarged 
and the longitudinal and transverse striation is slightly more evident.” 
There has been no trouble with micturition and enlarged tonsils and 
adenoids were recently and successfully removed under an anesthetic. 


Prevention of Heart Disease in Rheumatic Children. — C. 0. Haw- 
thorne {Aracr. Med., 191G, xi, 99) points out that in rheumatic fever 
of adults joint symptoms are common and cardiac lesions occasional, 
while in children suffering from this disease arthritic incidents are 
inconspicuous and the risk of heart complications is very pronounced 
and heart lesions are a common result. One reason for this apparent 
cardiae susceptibility in rheumatic fever is probably the absence of 
painful joint symptoms in children with a consequent neglect of early 
and complete rest which would save the heart, and which is imposed 
on the adult by the painful joints. It is in this direction we must look 
for the prevention of cardiac mischief in children by securing the 
protective infiuence of early and complete rest. The medical profession 
is responsible for the proper education of families in the significance of a 
rheumatic inlieritance on the children of the families or where a -vahmlar 
condition has developed in one child to protect the others in similar 
cases of illness by early and complete rest. If the method proposed 
here does not seem to offer a very large promise, yet it has no competitor 
and until an alternative is proposed it is the plain duty of the profession 
to utilize it. 


A Criticism of “Whole Milk” Feeding. — Eric Pritchard {Amcr. 
Med., 1916, xi, 19) offers the following reasons against the policy of 
“whole milk” feeding in infants. He agrees that while in general 
the method gives good results it does not give “ the best” results. It is 
unwise to confine oneself to any one particular food or method of 
feeding. It makes little difference what food one employs provided the 
following essential conditions are complied with; (1) the necessary 
elements for growth, maintenance, heat and energy production must 
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be supplied in quantities required in each particular case; (2) tliese 
elements must be presented in a digestible and assimilable form and 
suited to the special physiological make-up of the child, and (3) the 
food must be of such a nature as to exercise and develop latent digestive 
capacity. Instead of modifying the specific physiological make-up 
of a child to ascertain kind of food, a task which is very often impossible, 
Pritchard believes in adapting the food to physiologic idiosyncracies 
found in every case, F ood requirements can be approximately estimated 
in terms of calorics arid on a basis of weight and age and, further, a 
mixed diet of proteins, fats and carbohydrates is better for a growing 
baby than any one or two of the proximate principles without the others. 
Dr. Vining’s figures on the relative proportions of the elements of 
human and cow's milk are incorrect and Pritchard places the difference 
in the amount of lactose at 25 per cent, instead of 10 per cent., and in 
the amount of protein at 100 per cent, to 150 per cent., instead of less 
than 10 per cent. This is the central argument against the substitution 
of the one milk for the other in infant feeding. A food adaptable to a 
three months’ infant should yield 495 calories and contain the three 
elements in the proportion found in human milk. The dilution of 
infants’ food is too often excessive, the success of the “whole milk’’ 
method being probably based on the limited quantity of water used in 
that method. Individual adaptation is essential to the successful 
administration of food to infants and it is believed impossible for the 
physician to recognize pathological manifestations and modify the 
food accordingly if his practice is confined to one method of feeding. 
If the principles of percentage feeding are understood synthetic foods 
can be prepared in many ways to satisfy different physiological require- 
ment. Dried milk if properly modified has all the advantages and 
few of the disadvantages of so-called dairy milk. 


OBSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

pnoFEBson or odstetihcs in the Jefferson medical colleqe, pniLADELPiiiA. 


The Nourishment and Care of Prematurely Bom Children,— 
Langstein {Berl. klin. WcJmschr., 1915, No. 24), reports the results 
of methods in use in tlie Empress Augusta Victoria Hospital for infants 
in Berlin. Among the inmates were 250 prematurely horn children. 
Formerly it was customary to keep these in an incubating room whose 
tcm])erature varied from 80° to 90°, and where the air contained GO 
per cent, of moisture. There was reason to believe, however, that 
children ke])t in this room were less robust and developed less rapidly 
than those brought outside and given a better atmosphere and, accord- 
ingly, the use of the room was abandoned. The writer kept these 
prematurely born children in an ordinary nursery and supplied artificial 
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warmth as needed for each child. The apparatus employed was one 
which used circulating hot water as a source of heat. In feeding 
children, the best method consisted in introducing food into the stomach 
through a small stomach-tube and very small quantities of milk were 
employed in feeding, the qunatity increasing gradually but steadily. 
After two weeks of such care the infant was usually able to drink. 
Prematurely born children were fed about every two hours or at least 
given nine or ten feedings in twenty-four hours. When there was no 
mother’s milk available to introduce through the tube, modification 
of cow’s milk diluted with water and containing sugar and with a 
considerable fat percentage were employed. In some infants, mixtures 
which contained some percentage of a cereal material with sugar 
proved advantageous. All prematurely born children showing a 
tendency to rachitis and spasmophilia should be given preparations 
of calcium against such dangers. Calcium phosphate or calcium lactate 
or tricalcol in combination with cod-liver oil gave especially good results. 
As early as possible, small doses of iron were given, if examination of the 
blood of the infant showed that as early as the second or third month 
of extra-uterine life, symptoms of anemia had developed. A good prog- 
nosis for the child may be given when at from six and a half to seven 
months the child weighs 1000 gms. and is 34 cm. long. It is evident 
that the induction of labor in contracted pelvis may be resorted to 
without benefit if adequate precautions be not taken to care, after 
its birth, for the prematurely born infant. 


Shall More than One Finger be Employed in Vaginal Examination 
in Parturient Cases? — In the effort to lessen danger through vaginal 
examinations, Aelteld {Mortals, f. Geburtsh. u. Gynak., 1915, Band 
xli. Heft 6), has criticised the introduction of more than one finger in 
such examinations and the method described by Schultze in his text- 
book and by others as well. His printed instructions were intended 
especially for midwives and Schultze reviews his instructions, which 
certainly indicate no lack of precaution in the matter of asepsis. The 
discussion seems a very small matter, and yet it is evident that the 
omission of thorough vaginal examinations may become a danger tp 
the patient unless practical and not theoretical methods prevail. 
If antiseptic precautions be honestly and thoroughly carried out, and 
sterile gloves be employed, it were far better that the entire hand, 
if necessary and possible, be introduced and a thorough examination 
be made than that a false diagnosis resulting in harm to the patient 
should result because but one finger was employed. Schultze {Mortals, 
f. Geburtsh. u. Gynak., 1915, Band xlii, Heft 4), takes this view and 
makes a point in favor of a sensible and practical technic very clear 
in his timely communication. His warning is especially timely in all 
cases where there is delay in labor. In such, unless the head has become 
well engaged, the pelvis should be palpated by as many fingers as can 
be safely introduced. In this way important pelvic abnormality will 
be discovered, the nature and exact position of the presenting part, 
its relation to the brim and to the lower strata of the pelvis, the presence 
or absence of flexion, and descent and rotation. Unless a thorough 
examination be made it is quite possible for the cord to prolapse but a 
short distance and this loop to become pinched between the head 
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and the pejbic brim, resulting in the death of the fetus, when a super-' 
ficial examination with one. finger might not detect the presence of the 
prolapsed cord and thus fail to arouse the obstetrician to appropriate 
efforts to save the life of the infant. 


Pelvimetry by the Eoentgen Rays,— Runge and Gruenuagen 
{Moriats. f. Geburish. u. Gynah., 1915, Band xlii, Heft 4), reviews several 
of the methods for measuring the pelvis by the Roentgen rays and 
describes a method which they have found valuable. This consists in 
determining certain points of the pelvis by the ray and then by algebraic 
formuhe, obtained by previous examination and calculation, working 
out the proportions of a given pelvis. The method is illustrated by 
equations and by geometrical figures. It should prove of interest to ail 
those who are concerned in the mathematics of modern pelvimetry. 


Complications Arising during Labor through Maldevelopment of 
the Uterus. — de Veldt {Momiis, f. Gchirisli., n. Gyniih., 1915, 
Band xlii. Heft 4), recognizes what he terms uterus unicornis through 
failure in one of the Mullerian ducts to completely develop. This 
deformity is not very frequent and has little comparative importance 
so far as practical obstetrics is concerned. Double uterus and vagina 
are not exceedingly rare and uterus duplex is double development of the 
uterus only. Further, there maj' be two uterine bodies and but one 
neck and again the uterus may be cordiform where the fundus is some- 
what flattened and the uterus assumes an irregular heart-like shape, 
though there may be a double uterine cavity with greater or less extent 
of the dividing partition, and again, this dividing partition may be 
in different portions of the uterine extent. In labor, we recognize the 
complications arising from a defective development of the uterus, 
as in infantile uterus and hypoplasia, and we also note that complica- 
tions in labor may occur through congenital anomalies of the cervix. 
Cases where difficult}' in labor occurs through uterus unicornis are not 
often observed. Moldenhauer reports a case of labor in which a pre- 
mature fetus was found in the upper portion of a uterus apparently 
enclosed in a thin-walled sac, which had posteriorly an opening about 
the size of a silver half-dollar through which membranes and placental 
mass were protruding. It is interesting to observe that the placenta 
had attached itself to the weakest portion of the uterus. In cases 
of double uterus, labor may be complicated and delayed by that portion 
of the uterus which has not been pregnant. Raynes described a 
case before the Obstetrical Society of Paris where the vaginal portion 
of the pregnant uterus was very high in the pelvis and directed toward 
the right of the median line. The patient was evidently a primi- 
para, the vaginal end of the uterus somewhat shortened and the 
os ciosed.By ballottement, one could obtain the head very high 
throimh a thin lower uterine segment; the fingers could not reach 
the promontory. In the left quadrant of the pelvis one found a small 
semihardened mass whose nature it was difficult to determine. This 
subsequently proved to be the unimpregnated half of the ufenis 
which had become so wedged into the peh'is as to hinder the descent 
of the fetal head in the pregnant portion of the womb. That a uterus 
duplex may occasion difficulty in labor has been illustrated by Staiileu 
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(Zentralbl. f. Gymh., 1906, No. 2). His patient has premature rupture 
of the membranes and pain at intervals for twenty hours resulting 
in the complete dilatation of the cervix. Presentation was breech 
but the child showed no tendency to descend into the pelvis. As 
uterine pains were good, the force of the uterus seemed to be directed 
rather against the left side of the pelvis than in its axis. The effort 
was made by placing the patient upon the left side, to bring about 
a better application of force, but this did not succeed. Often in 
multiparous patients, a combination of weakness of the uterine 
muscle itself, expulsive segment and rigidity of the cervix pro- 
duces the complications in labor which predispose to rupture of the 
uterus. Gosset and Tissier reported before the Obstetrical Society 
of Paris, 1906, a case in which the patient died during labor from hemor- 
rhage from rupture of the lower uterine segment with the anatomical 
conditions just described. Somewhat similar in effect are those cases 
of atresia of the genital tract, either acquired from preexisting inflam- 
mation or congenital where the anatomical conditions predispose to 
rupture of the uterus. The reviewer recently saw a case of uterine 
rupture in a multiparous woman who entered the examining-room 
of a large geiieral hospital for admission in labor. While making her 
application, the membranes ruptured and considerable amniotic fluid 
escaped. She was then transferred to a maternity department. On 
admission the abdomen was large, fat and flabby, its contour indefinite, 
the exact contour of the uterus and the position and presentation of the 
child could not be made out. Fetal heart sounds were not heard. On 
vaginal examination, the vagina was full of clotted blood. When 
this had been washed away by a lysol douche, the cervix was resisting, 
thickened, admitting three fingers. The placenta was attached at the 
edge of the external os and had partly separated, which accounted for 
the hemorrhage. The child lay obliquely across the palvis, an arm had 
partially prolapsed. The patient had had several strong uterine 
contractions and the uterus was so tightly closed upon the child that 
efforts to perform version would have been exceedingly dangerous. 
In addition to the complications described, examination also disclosed 
a transverse rupture through the lower uterine segment about two inches 
long on the posterior aspect of the uterus. As soon as possible, the 
abdomen was opened and the Porro operation was performed. The 
rent in the lower uterine segment was closed, leaving however, room 
enough in the middle for a gauze drain which was passed through 
from the pelvis into the cervix and vagina. The patient was severely 
shocked, requiring transfusion and other stimulation, but rallied 
successfully from the operation. Van de Velde describes the case of a 
patient, aged twenty-nine years, pregnant for the first time, who came 
to labor at term, but the attending physician could not recognize a 
normal condition of the cervix and could not make out the fetal pre- 
sentation. The contraction ring was high and the axis of the uterus 
extended obliquely across the pelvis. In the region of the lower uterine 
segment there was great tenderness. On vaginal examination, the 
hnger could make out that the fetal head was in the pelvic cavity 
and the sutures could be recognized indistinctly through the distended 
uterus. No opening in the uterus wall could be made out and when 
the patient was anesthetized and specula used, it was still impossible 
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to find the os uteri. On the right side and high up behind the pregnant 
uterus could be felt a vaginal portion of the cervix and the os, tlirough 
which a^ finger could be inserted. On repeated examination under 
anesthesia the finger could be inserted to the fundus of this small 
uterus, which was thus proved to be empty and not in a pregnant 
condition. The vagina and perineum were incised and vaginal cesarean 
section was performed. The bladder was drawn high up. It was 
difficult to push it aside. The abdominal cavity was not opened; 
the membranes protruded and were easily ruptured and a medium-sized 
living fetus was removed by forceps. The placenta was delivered 
manually; the uterus tamponed with viaform gauze and ergot given 
hypodermically. The incisions were closed witli catgut and an 
opening left into the uterus for drainage. The patient made a good 
recovery and was shortly after pregnant for the second time in the 
right uterus, which aborted about the third or fourth month, and after 
this, again in the left uterus, the child being born living, but dying 
soon aftenvard and evidently premature. The patient tlien had a 
tuberculous peritonitis, from which she recovered after section. On 
opening the abdomen, both Fallopian tubes were found covered with 
small tubercles and consequently were removed. There seemed to 
be two uteri smaller than normal joined together at tlie lower portion 
at the cervix and diverging in tlie bodies. The urinary bladder lay 
between the rivo corpora and behind both cervices. On vaginal 
examination both cervices could be detected and it had been observed 
that during menstruation blood issued from both of the uteri, ^’’arious 
authors describe differently the uterus which apparently has no cervix 
and no os uteri which can be found at the time of labor. In some, 
the case described by Van de Velde would serve as a type; in others 
there is no double cervix, and the condition would be best described 
under the term atresia. Usually by careful examination, one can 
detect the opening of the cervix and, taking this as a guide, open the 
uterus by some form of incision. A case of this sort came under the 
observation of the reviewer when summoned by t\vo physicians in 
consultation over a woman in labor, who had vaginal hemorrhage 
and in whom the physicians could not find the cervix or os uteri. On 
careful inspection, the uterine tissue was greatly distended and very 
thin and was beginning to tear transversely and blood was issuing 
from the extending laceration. By placing the patient in the left 
lateral position and withdrawing the perineum and using a strong light, 
a very small aperture could be found through which a grooved director 
could* be passed. This was taken as the rudimentary os and was 
cautiously enlarged until the finger could be inserted, when it was 
stretched sufficiently so that from this point multiple incisions co>ild 
be made, opening the cervix freely. The child was then delivered by 
forceps, the uterus emptied and packed with gauze and the cervical 
lacerations closed throughout a considerable c.xtent with catgut. 
Van de Velde calls attention to the fact that in such a case it would i)c 
a mistake to deliver the patient by abdominal cesarean section because 
no adequate aperture would be left for the discharge of the lochia. 
Vaginal cesarean section he believes to be much safer and indicated 
in such a case. 
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Tiflitis and Peritiflitis Complicating Pregnancy.— jAECHSKE(-^c7?iro//;/. 
/. Gi/ndk., 1915, No. 37) describes the case of a primipara, aged twenty- 
six years, who, during tire preceding two years had several attacks of 
irritation in the region of the appendix which led her family physician 
to advise the removal of the appendix. This was not done and preg- 
nancy proceeded apparently normally until three weeks before term. 
The position and presentation of the fetus became abnormal. The 
patient was sent to hospital with the history of two days before having 
considerable fever which Avas thought to result from an attack of 
influenza. Improvement Avas followed by higher fcA’^er and the physician 
summoned sent the patient immediately to the hospital. On admission 
her temperature Avas 104.5°, pulse 104, of good volume and tension, 
the tongue Avas coated and moist, the patient complained of nothing 
and there were no labor pains. No pathological condition could be 
found in the neck, mouth, lungs or heart. There was slight tenderness 
over the region of the right kidney and tenderness in the abdomen 
over the appendix, although it Avas not Avell marked. The urine shoAved 
abundant leukocytes and some albumin. The question of pyelitis 
from colon bacillus Infection of the right kidney was considered, but the 
symptoms Avere thought to point more to appendicitis or possibly a 
beginning typhoid. Examination of the blood showed 17,000 leukocytes 
and this led to a diagnosis of appendicitis. Tavo hours later the tender- 
ness of the region of the cecum had increased considerably and soon 
after an operation was undertaken. On making an incision in the right 
loAver abdomen thin pus escaped from the abdomen in a stream. This 
Avas alloAved to escape and a packing of gauze introduced and then 
with fresh instruments and disinfection a vaginal cesarean section was 
performed and a dead child delivered by version. After the conclusion 
of this operation, abdominal section was completed. It was found that 
an abscess had developed, one Avail of which was composed of the right 
broad liagment and pelvic tissues, the other portion of adhesions and 
the surrounding intestines. The appendix Avas thickened and edematous 
and markedly injected and kinked at its base, the free end of the 
appendix lying in the region of the ovary. No perforation could be 
made out. The cecum over an extent of 5 cm. was edematous, covered 
Avith a foul grayish red exudate. On the posterior surface of the cecum 
there Avere ulcerated surfaces. The free border of the right ovary 
formed part of the wall of the abscess and although the right Fallopian 
tube was reddened the right orifice was patent. The uterus Avas Avell 
contracted. Three gauze drains Avere carefully introduced, one of 
them covered with sheet rubber and the abdominal wound Avas left 
open. The patient Avas placed in Fowler’s position and Ringer’s solution 
Avas introduced by the drop method into the bowel and 1 c.c. pituglandol 
Avas injected into the muscles four times daily. This patient died on 
the fourth day from acute diffuse peritonitis. An autopsy Avas obtained. 
In the pus Avere found the colon bacillus and hemolytic streptococci. 
Microscopic examination of the appendix shoAved its mucous membrane 
intact throughout but the tissues were edematous and SAVollen Avith 
free multiplication of round cells. In reviewing the case, it Avas 
impossible to demonstrate the initial point of infection. That the colon 
and the tissues about the colon were involved Avas evident, but, in the 
absence of perforation of the appendix, it was difficult to trace the course 
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of the infection. The revieiver had occasion to open the abdomen of 
a, young primipara wiio had suffered from fever after childl)irth with 
indefinite symptoms. Typical puerperal sepsis could I)e excluded. 
There Avas diffuse abdominal tenderness Avitliout fi.xation of tlie uterus 
and without a definitely localized painful point upon pressure. The 
appendix was found reddened, thickened, edematous and ivithout 
perforation. At the beginning of the descending portion of the colon 
beneath the peritoneal covering were scA-eral areas of laceration which 
could be plainly made out. The entire colon Avas larger than normal, 
reddened and the lymphatics leading from the colon Avere enlarged. 
There Avere some recent and light adhesions betAA’een coils of intestine 
and the omentum. A Mickulicz bag AA'as introduced into the bottom 
of the pelvis and the upper portion of the Avound Avas closed. The 
patient made a tedious but complete recovery. In this case, the 
Widal reaction AA-as negatiA-e, the urine Avas free from colon bacilli 
and the case Avas considered one of colon bacillus infection of the 
appendix and boAvel itself. The appendix Avas remoAmd and on examina- 
tion found to cont.'iin colon bacilli and to be in a condition of acute 
inflammation. 
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Effect of Accommodation upon the Viscosity of the Lens. — Lanca.ster 
and WiLLiAJis (Ppidlialinoscopc, March, 1915, p. 112) have made a 
series of experiments upon the position of the punetum proximum, 
from AA’hich they infer that, AA-hcn during accommodation the zonula 
is relaxed, there is. an initial change AA-hich occurs quickly (less than a 
second), but that the effect does not stop there, the lens continues 
to become more conA-ex, though at a sloAA'er and sloAA-er rate. TIica- 
believe that the force Avhich brings about the increased convexity of 
the lens is opposed by another force Avhich it overcomes only gradually. 
There is a time element. They call the first force the elasticity of the 
lens, capsule, etc.; for the second they suggest the name viscosity, for 
the time element is the essence of A'iscosity. 


Complete Disappearance of an Eyeball folloAping a Birth Injury.— 
Hardy (^hucr. Jour. Op/d/zu/z/mh, February, 1915, p. 33) observed, in 
a child of eight years, an empty socket e.vactly like that resulting from 
an ordinarA' enucleation; its depth in fact avus somewhat greater. Ihc 
mother Avlien questioned made the surprising statement that no o{)cra- 
tion had ever been done. The eyeball had been injured at birth by the 



OrilTIlALMOLOGY 


775 


forceps, and according to her understanding, the globe had been rup- 
tured, which rupture must have occurred posterior to the cornea, as 
from her- statement, iris and cornea had the same appearance as the 
other eye. No stump or remnant of the globe could be seen or felt at 
the apex of the orbit. The eye had completely disappeared. All the 
evidence was against an ophthalmia. Complete absorption of every 
part of a perfectly formed eye even after a destructive injury at par- 
turition is, to say the least, an extraordinary occurrence. 


The Use of Optochin in Various External Diseases of the Eye. — 
Stengelk {Kim. Monaishl. f. Augenhk., April-May, 1915, p. 446) 
reports upon the extraordinary curative effects of this agent in certain 
diseases of the eye, especially pneumococcic infection, diseases of the 
lacrimal sac and affections in which photophobia is favorably influenced 
by the remedy. As usually employed in 5 per cent, solution, it is apt 
to be very unpleasant even increasing the irritability of the eye for a 
short time; such irritation may be prevented by a prior instillation 
of a 5 per cent, solution of cocain; in 1 per cent, solution it is borne 
alone without cocain. Fresh solutions or those a few days old, are 
inore'efhcient than older ones; solutions three to four weeks old are 
almost inert. Optochin is a new quinin derivative known scientifically 
as ethylhydrocuprein. Corneal ulcers from pneumococcic infection 
treated every hour or two by I per cent, solution of optochin yield 
surprisingly rapidly to the remedy. The same agent is of great service 
in corneal ulcers accompanied by disease of the lacrimal sac. The 
instillation of a 1 per cent, solution of optochin into the conjunctival 
sac in combination with injection of the lacrimal passages with the 
same agent simplifies the treatment very decidedly. The secretion 
of the blenorrhea of the lacrimal sac rapidly ceases so that extirpation 
with subsequent bandaging can be safely performed. But irrigation 
of the passages with optochin can not replace extirpation in ectasia 
of the sac; sooner or later renewed infection will require operation. 
The effect of the drug in 5 per cent, solution is truly surprising in the 
various external ocular diseases, especially scrofulous opthalmia. It 
IS astonishing how children who have been unable to open their eyes 
for days and weeks, quite suddenly open them freely, and the photo- 
phobia is permanently relieved after a short period of treatment. The 
drug may act slowly and may even fail entirely in such cases of phlyc- 
tenular disease as are complicated by fissures of the external canthus; 
the latter should be brought to heal before the application of the 
optochin. It is an interesting question how this drug relieves photo- 
phobia so promptly in some cases and fails in others. Stengele ascribes 
the curative effect to its bactericidal action and not to simple anes- 
thesia as has been assumed. It is a matter of further investigation to 
determine against which species of bacteria besides pneumococci the 
drug is effective. 


Interesting Note upon the History of the Fundus Reflex, Bearing 
upon the Invention of the Ophthalmoscope. — Helmholtz in his monu- 
mental work Physiological Oplics, first published in 1856, and also 
m his 'Z)c.9c)vpq'o», of an Oplillialmoscope in 1851, and Mauthner like- 
wise in his Ophthalmology, 1868, ascribed priority in the matter of 
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researches upon tlie fundus reflex as bearing upon the invention of 
the ophthalmoscope to Gumming, 1846, and von Brucke, 1847, and the 
host of subsequent writers upon the ophthalmoscope without excep- 
tion liave repeated the statements of these masters. Hirschberg 
{CentraUjL f. prak. Avgenh., April, 1915, p. 81), that most erudite 
historian of ophthalmology, calls attention to a passage in a small 
work in Latin by Purkinje, published in 1823, in which he not onlv 
describes the reflex as visible by light reflected from his own myopic 
lenses (he was himself myopic 6D) into the eyes of a dog and also of 
man, but actually examined the fundus of a model eye which he con- 
structed, filled with clear and turbid water, and recommended the 
method for practical diagnostic purposes. But a lifetime had to 
elapse before his recommendation bore fruit. In this respect, the lot 
of Purkinje resembled that of one still greater, Thomas Young. 

Synchisis Scintillans.— Westpfahl (Arch.f. Augcnli., 1915, Ixxviii, 1) 
analyzes 40 cases of this affection observed in the Wurzburg clinic. In 36 
the condition was unilateral. Its character as a mark of degeneration 
was shown both by its occurrence in advanced years with other senile 
changes, and from the circumstance that when it occurred earlier, it 
was accompanied by degeneration of other portions of the eyeball 
(retinal detachment, phthisis bulbi). In about half the cases tlie fundus 
was normal and the visual acuity good ; tliis excludes any toxic action 
of cholesterin products which may be present in tlie vitreous, upon the 
retina; 25 per cent, of the cases showed more or less advanced senile 
opacities of the lens, although this may have been a coincidence as the 
average age of the subjects in this series was seventy years, while the 
average age of all the cases of synchisis was sixty-four years. Of the 
remaining cases in which the synchisis was accompanied by some other 
internal disease of tlie eye, the latter could be regarded as the cause of 
the idtreous opacities in less than half. 

The Intra-ocular Pressure and Tension of the Eye. — In a lengthy 
publication upon the above subject, running through three numbers 
of the Ophthalmoscope (from April, p. 182, through Alay, p. 237, and 
concluded in Julj’, p. 327), Elliott summarizes his conclusions as 
follows: 1. In dealing with the physical conditions governing the 
behaidor of the intra-ocular fluid, as it passes into and out of the eye, 
it must be borne in mind that we are dealing with a body of “ moving 
water,” and that the laws which come into play are those of hydro- 
dynamics and not those of hydrostatics. 2. The question whether the 
intra-ocular fluid is poured out by an act of secretion, or by a process 
of pressure filtration is still sub judice; probably both take part. 
The question, howei'er, is not of great practical importance. 3. The 
general blood-pressure, as it rises and falls, tends to exert a correspond- 
ing influence upon the intra-ocular pressure. This influence may, how- 
ever, be ma.sked or even counteracted by a number of other factors. 
4. The venous exit pressure throughout the eye is probably always 
a little in excess of the intra-ocular pressure. 5. The most probable 
explanation by which the intra-ocular fluid finds its way into the canid 
of Sehlemm and into the veins of the iris is that the action is osmotic 
in nature although there arc difficulties in understanding the problem 
in all its bearings. 
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Does Sympathetic Amblyopia Exist? — ^This term lias been employed 
to describe wliat lias been regarded as a purely functional weakness of 
vision of one eye occasioned by conditions of irritation in the other and 
which disappears upon cessation of the latter. A number of such 
cases have been recorded in literature. Keutel {Klin. Monatshl. /. 
AngcriL, Feb.-Mar., 1915, p. 250) subjects 25 of the most striking cases 
to a critical review from which he comes to the conclusion that none 
of them can withstand thoroughgoing criticism. He maintains that 
sympathetic ophthalmia does not exist and that the expression should 
be stricken from ophthalmic terminology. Those cases where, follow- 
ing enucleation, the visual acuity rapidly improves, are explicable in 
the majority of cases by the circumstance that the irritative symptoms 
— ^photophobia and lacrimation — disappear, symptoms which influence 
the visual acuity mechanically or functionally; or else suggestion plays 
its important part in bringing about a rapid improvement of the visual 
acuity with the accompanying contraction of the fields. 
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Caseous Tuberculosis of the Aorta. — Zrunek {Cent. f. Path., 1914, 
XXV, 577) reports a case of false aneurysm of the abdominal aorta. This 
was found in a woman, aged twenty-seven years, in the region of the 
celiac axis. The aneurysm was of large size and projected between 
the stomach and liver. The aneurysmal sac was mainly composed of 
a fibrin clot contained within a thin sheet of tissue which had ruptured 
at one point, with extensive hemorrhage in the abdomen. About the 
communication between the aorta and the aneurysm the tissues were 
involved by caseous tuberculosis. The tuberculous process had attacked 
the aorta from without, probably by invasion from neighboring lymph 
glands. Curiously, a miliary tuberculosis was present only in the liver 
and spleen. 


Concerning Substances Inhibiting Coagulation Pound in the Placenta 
and Female Genitalia. — ^Many explanations have been given for the 
lessened coagulability of the menstrual blood. Fugii {Biochem. Ztschr., 
1914, Ixvi, 308) has again studied the subject from the attitude that 
the coagulation property of the blood is inliibited, rather than, as is 
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suggested by some, that certain constituents necessary for coagulation 
are lacking. He found in his experiments that the utenis, tubes and 
ovaries of woman contained substances antagonistic to fibrin ferment. 
The ovary ^yas particularly rich in these substances. Their presence 
had no particular relation to age, and may readily be removed from 
fresh tissues. The author was unable to support the finding that the 
placental tissues contained accelerating substances for coagulation. 
Fugii found that extracts of placenta equally inliibited coagulation as 
did the tissues of uterus and ovary. It is suggested that possibly the 
property" of the placenta is a factor in preventing intra-uterine placental 
thrombosis as well as in assisting an interchange of maternal and fetal 
fluids. 


Multiple Pseudocysts of the Peritoneum Associated with CoUoid 
Cancer and Ovarian Teratoma. — ^Pseudocystic masses are not un- 
commonly found implanted on the peritoneum. These may have 
difl'erent modes of origin. Some arise through the encapsulation of 
mucinous materials which have escaped from ruptured cysts or occur 
as secondary newgrowths where particular types of cancer cells have 
been implanted upon the peritoneum. Occasionally, too, rupture of 
ovarian dermoids may lead to encapsulation of fatty material with cyst 
formation. Roth {Ziegler's Bcitragc, 1915, Ixi, 42) described a typical 
case of colloid cancer of tlie colon wdth numerous metastases in the 
liver and peritoneum. The peritoneal nodules were partly true second- 
ary growths while others ■were merely masses of colloid Ijdng upon 
and partiallj" organized by tlie peritoneum. The quantity of free 
colloid material was quite remarkable. This free colloid contained no 
evidence of epithelial cells. He, therefore, regarded the majority of the 
peritoneal, nodules identical with the so-called pseudomy.xoma peri- 
tonei. The finding indicates that even in the process of a colloid 
cancer, all of the peritoneal nodules may not represent true metastases, 
but many of tliem arc the result of partial organization of masses of 
colloid which have escaped from the tumor. It must be admitted that 
colloid cancers have the peculiarity in the remarkable degeneration 
of tlieir epithelial structures. The author admits that the various 
stages in the disappearance of the cancer cells may not uncommonly 
be observed in the secondary growtiis. '\^^len this has occurred u[)on 
the peritoneum some care must be taken in distinguishing the cubical 
cells of the peritoneum under conditions of chronic inflammation from 
true cancer cells. From the standpoint of diagnosis, these peritoneal 
tumors offer unusiial difficulties. Not a few of them have been described 
in association with myxoma of the appendix and in them portions of 
the mucosal epithelium .are quite frequently seen. In the absence of 
a clear history of tlie origin of the colloid material a positive conclu- 
sion as to the' nature of such a pscudocyst cannot be arrived at. The 
author also refers to other types of pseudocysts of the iieritoneum. 
Such may arise through the enc.apsulation of various foreign materials 
•within the peritoneum. He reports a case of an oi'arian dermoid with 
the development of many calcified cysts in the peritoneum. The case 
IS interesting only' inasfar as indicating that the peritoneum i.s very 
active in encysting foreign materials. 


Leukosarcomatosis and Myeloblastic Leukemia.— .SrEK.vnKrm (Zity- 
Irr’s Bcitragc, 1915, l.xi, 75) desires to separate from the leukemias 
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particular types of disease which, although showing blood pictures 
suggestive of leukemia, are nevertheless distinct from these. Under 
the first group, leukosarcoma, he reports 8 cases, 6 of which showed the 
pathological characters of lymphosarcoma of the mediastinum and the 
remaining 2, those of chloroma. They differed, however, from lympho- 
sarcoma in that the blood showed an enormous increase in white cells 
varying from 100,000 to 800,000. All cases were fatal in less than 
three years. The tumor tissue resembled the lymphosarcoma on 
microscopical examination. The spleen was enlarged in all but one. 
The majority of the white cells of the blood were myeloblasts. The 
author believes that the masses within the thorax and bone marrow 
are of lymphatic origin and that the abnormal white cells found in the 
blood are tumor cells of malignant type. The unusual blood picture 
with the high count of tumor cells appeared to be a terminal character 
rather than a feature of the disease. The author, furthermore dis- 
cusses myeloblastic leukemia. In a series of 21 cases there were 7 
men and 14 women, tire majority of whom were under middle age. 
The disease was very acute, accompanied by fever and commonly 
fatal. Inflammatory conditions about the mouth are frequent and 
purpura is almost always present. He has found that 7 of the cases 
examined bacteriologically 5 showed evidence of a bacteriemia. These 
cases showed no gi'eat increase in the white-cell count, but myeloblasts 
were present in high proportion. He believes that these cells appear in 
the blood as a result of a general infection giving rise to a myelocytosis. 
These cases are not to be included in the leukemias, some being rapidly 
fatal, others completely recovering. 


The Influence of the Roentgen Rays on the Production of Anti- 
bodies, — ^The influence of the Roentgen rays upon various tissues and 
their functional activity has elicited much interest particularly in 
regard to the production of antibodies. In general the tissues most 
readily affected are the lymphoid group and the bone-marrow. Atrophic 
changes are quite readily produced in each of these structures and 
with their destruction tlie leukocytes are materially diminished in the 
circulation. The observations that have been made upon the cellular 
changes associated with exposure to Roentgen rays have a bearing 
upon studies in immunity. Hektoen {Jour. Infect. Dis., 1915, xvii, 
415) undertook a series of experiments to determine the effect of 
the Roentgen rays upon the hemolysins and leukocytes. Rats were 
used in the experiments. The animals were subjected to the Roentgen 
rays either before, at, or after the intraperitoneal injection of sheep’s 
corpuscles. The time of exposure varied. Repeated mild exposures 
after the blood injection reduced the number of leukocytes but did 
not materially affect the development of lysins. Repeated and more 
intense exposures preceding as well as succeeding the inoculation had 
a decided effect in lowering the amount of lysins and reducing the 
leukocytes. A single prolonged and severe exposure immediately 
before the injection of blood may prevent any formation of lysin or 
delay its appearance. As it was found that in all of these experiments 
the spleen, thymus, lymph glands and bone marrow are the tissues 
particularly affected by the exposures, it seems reasonable to assume 
that certain antibodies at least have their origin here. This may also 
indicate the role of the lymphocyte in tuberculosis in producing anti- 
bodies. 
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Necrobiosis due to the Electric Current. — The effect of the electric 
current upon the function and structure of tissues has been studied 
by various authors. In many instances the exact nature of the current 
was not known, while in others, attention was given only to individual 
regions. Hemorrhage of the central nervous system (Hofmann, Kratter) 
and alteration of the chromatin substance of the nerve cells (Corrado, 
Swietalski) have been observed in fatal accidents in man, while some- 
what similar results were obtained in experiments by Jellinek in frogs, 
rabbits, and dogs. Recently Bolognese {Lo Spervmcntale, 1916, Ixix, 
869) carried out a series of experiments upon six rabbits using an 
alternating ti-iphasic street current, and applying the terminals to the 
flank and the tingh. No record was kept of the strength of the current. 
The applications were made for periods of thirty to one hundred and 
twenty seconds. An oval zone about 9 cm. in length was involved 
by the passage of the cun-ent. A certain amount of scorching of the 
surface was induced while the deeper tissues became rigid and dry. 
A progressive gangrene developed in the tissues of the involved area 
and process of degeneration continued for several days during which 
the animals were under observation. None of the animals were killed 
by the application of the current. The tissues affected were examined at 
intervals from three to twenty-four hours after treatment. Important 
changes were developed in the arteries. Many vessels were found 
completely thrombosed by red clot. The walls of the femoral arteries 
showed degenerative changes particularly affecting the elastic tissue. 
The wall itself appeared thinned and tlie muscle tissue granular or 
hyaline. The elastic fibers either appeared broken or swollen and 
degenerated. The usual wavy character seen in vessels removed from 
the body, was absent, as if the clastic and contractile power of the 
arterial wall had been lost. Hemorrhages sometimes appeared about 
the vasa in the adventitia. Similar changes were present in the veins. 
The nerves in the involved area showed hjqjeremia of the small nutrient 
vessels and occasionally tlie presence of hemorrhage. Degenerative 
changes were also seen in the nerves, particularly evident in the pres- 
ence of granular destruction of the myelin sheaths as well as swelling 
of the axis cylinders. Cellular changes in the nerve sheaths were not 
prominent. In the muscle tissues, degeneration \vith hemorrhage was 
the most marked feature, while various degrees of necrosis were observed 
in the muscle fibers themselves. Fragmentation of the muscle sub- 
stance was also found. The author believed that the effect of the 
electi-ic current was more far-reaching than is demonstrated by tiie 
necrosis, and tliat the milder degenerations seen in the early stages may 
progress to the severe conditions after various periods of time. 
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ORIGINAL ARTICLES 

THE RESPIRATION CALORIMETER IN CONICAL MEDICINE/'^ 

By Eugene F. DuBois, M.D., 

NEW YOIIK CITY. 


(From the Russell Sage Institute of Pathology in affiliation with the Second 
Medical Division, Bellevue Hospital, New York.) 


In these days when the housewives speak in terms of calories 
and the newspapers deal with vitamines it may be well for clinicians 
to examine once more the fundamental principles of nutrition. 
Patients no longer demand medicines but they do expect diets, 
and if they are at all up with the magazine literature, they are 
better informed on the suljject than the text-books which most of 
us studied in the medical scliools. The diets which patients receive 
in most of our hospitals were laboriously compiled several genera- 
tions ago and modified from time to time by hospital dietitians. 
Foods were classified according to their solidity as administered, 
regardless of what happened in the stomach. Details were left 
to- the head nurse and sometimes to their probationer, and while 
the patient always had the veto power because he could vomit he 
was seldom able to initiate legislation. 

The science of nutrition in disease must be founded upon experi- 
ments in calorimetry and the respiratory metabolism. It may be 
well at this point to state just what is meant by the term meta- 
bolism. The word in itself indicates the transformation of matter 
and refers to the breaking down of foods, to their absorption, and 
to the building up of body tissues. The term also refers to the 

* Lecture delivered before the Har_yey Society of Now York, November 27, 1915. 
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oxidation of food-stufl's and of body tissues, with the consequent 
liberation of warmth and energy. Analysis of food, urine and 
blood gives an incomplete picture, and it is only through a study of 
the gaseous exchanges in the tissues that we can study the total 
metabolism. There are many phrases which have the same meaning 
as total metabolism. Frequently it is spoken of as the metabolism. 
Sometimes it is called the total energj' requirement, total food 
requirement or heat production, total oxidative processes or total 
gaseous e.xchange. 

In the years between 1S92 and 190S there was no work being done 
on this subject in our American hospitals, although Atwater and 
his successor Benedict, in hliddletown were making classical cxqieri- 
ments on normal men, and Lusk, here in New York, was making 
similar e.xperiments on dogs. During this same period in Germany 
the respiratory metabolism was being studied in a dozen clinics 
and the investigators were hoping that at some time means would 
be found to apply the apparatus of Atwater and Benedict to the 
study of disease, since this alone would solve certain problems. 
About seven years ago, Benedict and Joslin,^ - ^ in Boston, began 
to study the respiratory metabolism of diabetes, and four years 
ago investigation of the gaseous exchanges of typhoid patients 
was begun in Bellevue Hospital.’' Shortly afterward the diroetor.s 
of the Bussell Sage Institute of Pathology decided to turn over their 
funds to Professor Graham Lusk for a period of five years in order 
that a calorimeter might be built and maintained in Bellevue. 

This respiration apparatus is perhaps the most complicated 
piece of machineiy used in modern medicine, but the prineijiles 
involved in its con.structiou are simple. The description would 
seem to he a mass of technical details were it not for the fact that 
it illustrates beautifully the manner in which medicine is founded 
on ])hysiolog>' and jihysiology on physics and chemistry. 

The first Atwater-Bo.sa^ calorimeter in Middletown was a large 
chamber in Avhich a man could lie in bed, stand up or ride a station- 
ary bicycle. This apparatus is now in Washington, under the 
charge of Langworthy and MilneP’ Avho have made many improvi*- 
ments. Atw:itcr’s work, however, has been chiefly continucii l)y 
Dr. F. G. Benedict,' * of the Nutrition Laboratory in Ifoston, 
where great advances in the science of calorimetry have been inarle. 
Dr. II. B. Willinm.s,’ of New York, who constructed the sinidl aiul 
very accurate calorimeter for Lusk at the Cornell Medical College, 
has' addctl many ingenious devices. The .Sage calorimeter was 
finished by Mr. .t. A. Biche and Mr. G. F. .Sofierstrom,” in the early 
])art of IfU:?. It has all the modern improvements and is cspe(;ia!ly 
adapted for (•linical Avork Avhere obserA’ations must be short. For- 
tunately it is situated in a room near the medicid Avartls of the 
second division of Bellevue. It is next door to a small diet kitchen 
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and metabolism ward, where three specially trained nurses weigh 
out the food and collect the specimens. 

The calorimeter itself consists of a copper box about the size 
of the lower berth of a sleeping car. It contains a comfortable 
bed and is provided with two windows, a shelf, a telephone, a fan, 
a light, and a Bowles stethoscope for counting the pulse. The 
ordinary experiment takes about as long as a trip from New York 
to New London, and there is an agreeable absence of cinders. 
Patients, as a rule, doze from time to time or else try to work out 
some seheme by which they can amuse themselves without moving. 
After three or four hours they arc rather bored by the quiet, and 
the ol^servations are not prolonged beyond this time. They are 
allowed to turn over in bed once or twice an hour, ])ut reading 
and teleplioning are discouraged, since these increase the meta- 
bolism. The air in the box is fresh and pure, the patient sufl’ers 
no discomfort, and objections to the procedure are veryinfrequent. 
Most of "the patients are only too glad of the extra attention, and 
they insist that the calorimeter has a marked therapeutic value. 

The apparatus has two distinct functions; (1) the physical meas- 
urement of the heat production of an individual by the method 
of direct calorimetry; (2) the chemical measurement of his gaseous 
exchanges and the calculation of the. heat by the method of indirect 
calorimetry. Both depend on the fact that the apparatus is a 
closed circuit, absolutely shut off from the surrounding atmosphere 
in such a manner that everything eliminated by the subject is 
caught and measured. 

None of the heat radiated from the man’s body can travel through 
the insulating walls of the calorimeter. All is caught and measured 
in a stream of cold water flowing through a pipe in the top of the 
hox. It is necessary to measure also the heat dissipated from the 
body in the vaporization of moisture from skin and lungs. A 
man loses about one-quarter of the total heat in this manner, and 
the 20 to 30 grams of water evaporated each hour are caught in a 
sulphuric acid bottle in the ventilating current. The grams of 
water multiplied by the factor for the latent heat of vaporization 
gives us the calories so eliminated. These measurements are very 
accurate, but it is difficult to determine how much heat a man 
stores in his body when his temperature rises or how much he 
releases from his body when his tempertaure falls. The rectal 
thermometer does not always tell us of the changes in the average 
body temperature, and an error of 0.1° C. may cause an error of 
5 or 6 calories. It is for this reason that direct calorimetry is diffi- 
cult when the fluctuations of temperature are great. When short 
periods are employed we therefore place our chief reliance on the 
method of indirect calorimetry. 

This second method is entirely chemical; and, since it involves 



784 DU BOIS; RESPIRATION' CALORFMETER IX CLIXICAL MEDICI.XE 

a difierent set of measurements, it serves as an excellent check oil 
the accuracy of the results. The calorimeter is air-tight, and is 
connected with a series of absorbing bottles by means of a closed 
circuit or pipes. Air is drawn from the foot of the box by a rotary 
blower, passed through a bottle of strong sulphuric acid to remove 
the water vapor and then through weighed bottles of soda-lime and 
sulphuric acid, which catch the carbon dioxide. By noting the change 
in weights of these bottles the amounts of water and carlion dioxide 
removed may be determined. Tlie air thus purified is returned 
to the box and is used again and again. Meanwhile the subject 
is consuming o.xygen, and this would decrease the volume of gases 
vdthin the box were it not for the fact that oxygen is automatically 
admitted from a weighed bomb to compensate exactly for the 
amount consumed. If we divide the liters of carbon dioxide pro- 
duced by the liters of oxygen consumed we obtain the respiratory 
cpiotient. Knowing this and the amount of nitrogen eliminated 
in the urine it is possible to calculate the grams of protein, fat, and 
carbohydrate metabolized each hour. From their well-known heat 
values we can reckon out the onlories produced. With the exception 
of a portion of the protein molecule each food-stufl’ is oxidized to 
the same end-products and with the same liberation of heat in the 
body as in the Liebig combustion furnace or the bomb calorimeter. 
The process is slower but just as complete, and there is no loss of 
energy. 

The experimental procedure is not very complicated. A patient 
is given his ordinary supper in the evening. The next morning his 
breakfast is withheld and he is put in the calorimeter at al)Out 
ten o’clock. By eleven o’clock the machine is brought into thermal 
equilibrium and the experiment is started. At the end of each 
hour the ventilating current is switched to a new set of absorbing 
bottles, aiul by one or two o’clock the observation is over. Calcu- 
lations consume an hour or so more, and as soon as the urinary 
nitrogen is determined we have the following information in rcg.'ird 
to the patient in hourly periods: consumption of oxygen; outjiut of 
carbon dioxide; output of water and the total calories; jiercentage' 
of calorics furnishcfl by protein, l)y fat, by carbohydrate; percent- 
age of heat lost by vaporization, by radiation, and conduction and 
by storage in or lo.ss from the body; and finally, total metabolism 
and its relation to the average nonnal figure, this total metal)- 
olism being measured by two independent methods. As may I)e 
supposed, these activities keep the three observers fairly busy, 
since they involve about 40 weighings, oOO temperature reading's, 
and the writing of over 4000 figures. 

The iiccuracy of the calorimeter is tested at n'gular intervals 
by burning known amount.s of alcohol and comparing tlar actual 
findings with the theoretical. In 0 .such te.sts the average error 
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for heat production was 0.9 per cent., for oxygen 1.2 per cent., for 
carbon dioxide 0.8 per cent. The total errors are even smaller. 

It is hardly necessary to point out that the results obtained with 
the calorimeter arc due to the team work of the whole staff, including 
the nurses who administer the diets and the chemists who analyze 
food, blood, urine, etc. Those chiefly responsible for the work 
here presented are: Dr. Lusk, the scientific director; Mr. Gephart, 
Dr. Meyer, Mr. Soderstrom, Mr. Harries, Miss Magill, all of the 
Sage staff', and out associates, Dr. Warren Coleman, Dr. F. M. 
Allen, and Dr. F. W. Peabody. 

There have been many types of apparatus used in the study of 
the respiratory metabolism in disease.'^ Unfortunately time does 
not permit of their description, but one cannot help mentioning by 
name the Pettenkofer-Voit chamber, the Zuntz-Geppert apparatus, 
the Benedict Unit,^" and the Paschutin calorimeter. 

The main object of all investigators has been to determine the 
heat production of the patient while at complete rest fourteen hours 
or more after the last meal. This is the so-called basal metabolism, 
and is of interest only when compared with the figures obtained 
on normal individuals. Since it is impossible to measure the 
metabolism of many of our patients when they are entirely recovered, 
it is necessary to calculate what the man’s metabolism would be 
were he normal. Here lies the most difficult problem. Contro- 
versies have raged more fiercely about the normal controls than 
about the pathological cases. It has been said that a man is as old 
as his arteries. It may also be said that a piece of research work is 
as good as its normal controls. 

The normal controls used by investigators up to the last few 
years often showed a variation of 50 per cent, above or below the 
average. It was discouraging to run the calorimeter within an 
error of 1 or 2 per cent, and then compare the results with such an 
uncertain figure. Now this variation in the normals was largely 
due to the manner in which the results were expressed. If we leave 
the calculations, as was previously done, in the stage of cubic cen-^ 
timeters of carbon dioxide per kilogram of body weight there might 
be a large apparent variation between two men whose heat produc- 
tion is identical. Part of this error is eliminated if we express the 
results in calories, and still more eliminated if we base our calcula- 
tions on surface area rather than body weight.' A large man, of 
eourse, gives off more heat than a small man, but for each kilogram 
of body weight the small man has the higher metabolism. Rubner^^ 
demonstrated many years ago that the metabolism is proportional 
to the surface area of the body and that for each square meter of 
skin large men, small men, dogs, horses, and mice have about 
the sarne heat production. Just why this should be we do not know. 
It reminds us at once of Newton’s law that the cooling of bodies 
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is pro])ortional to tlieir surface area, but the metabolism docs not 
follow this law when the external temperature is raised or lowered. 

There are several formulas which allow us to calculate the surface 
area of a man. IMeeh’s^^ formula, which is proportional to the two- 
third power of the weight has been the standard for over a generation, 
and up to the last year entered into almost all the calculations. One 
divided the calories produced per hour by the square meters of 
surface area and obtained the calories per square meter per hour. 
■\^ery recently the accuracy of IMceh’s formula was investigated by 
the Sage staff. Mr. Delafield DuBois*' devised a method of 
measuring the skin area which has been applied to ten individuals 
of every conceivable shape. He found an average plus error of 
16 per cent, in Meeh’s formula and an error of 36 per cent, in fat 
subjects. To correct these the so-called “linear formula” was 
devised and also a simpler formula based on height and weight.*’ 

It is interesting to group the normal controls studied in the 
Sage calorimeter** with the large number of healthy men and 
women .studied by Benedict, Emmes, Both and Smith in 
Boston,*’ =’ and also by Palmer, Means, and Gamble.’’ If we 
plot the men under fifty years of age according to calorics per 
square meter of surface area we find tliat all are wthin 15 per cent, 
of the averages and 86 per cent, are within 10 per cent, of the aver- 
age. According to Meeh's formula thin people have an increased 
metabolism and fat people a very low metabolism. Using the more 
accurate linear formula, Mean.s’* ” ’■* has found the metabolism in 
most cases of obesity to be within normal limits, and if wc recal- 
culate the figures for groups of thin men and fat men according to 
their true surface area the results in the two groups are almost 
identical. 

We can therefore feel certain that with men between the ages of 
twenty and fifty the metabolism of each individual is projiortionai 
to his surface area whether he be short or tail, fat or thin. We 
can conqiare all our pathological cases with the normal average 
basal metabolism of 34.7 calorics jicr hour j)er square meter <if 
surface according to IMceh’s formula, or, better still, 36.7 per 
S([uare meter according to the new so-called linear formula, 'i'he 
normal variation from this average is plus or minus It) per cent, 
and a few ajiparently normal men show a variation of 15 per cent. 
We cannot consider the metabolism of an individual patient to be 
abnormal if within the.se limits, but if a group of patients giye.s an 
average of more than 10 per cent, from the nonnal base line wc 
can feel certain that there is a pathological change in the heat 
production in that particular disease. 

Comparisons of different {lersons can be made only by flctcrrniri- 
in" the basal metabolism. There are many factors which cause 
certain groups of normal individuals to depart materially from our 
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mean figure of 39.7 calories per square meter per hour. Women 
give an average about 6 per cent, below this,”- athletes are about 
the same distance above^ as has been sho^vn by Benedict and 
Smith.^^ Age causes a marked difference which will be discussed 
later. The metabolism seems to be higher in the afternnoon than 
in the morning, and during profound sleep there is a drop of 5 to 20 
per cent. The metabolism is 5 to 10 per cent, higher sitting upright 
in a chan- than when lying down, but it has recently been found that 
the metabolism of subjects propped up comfortably in a steamer 
chair is a little lower than when they arc lying flat in bed.”^ This 
throws some light on one of the many causes of the assumption of 
the orthopneic position by patients. It lends scientific support 
to the empirical observation that a lazy man is happiest with his 
chair tilted back and his feet on the desk. 
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Variation of basal metabolism with age. The curve shows the changes in the 
level of the heat production from birth to old age. The results arc expressed in 
terms of calories per square meter of body surface per hour. Only male subjects 
were used in making the curve. The surface area was estimated by the linear 
formula or the comparable height-weiglrt formula except in the case of the infants, 
where it was necessary to use Lissaucr’s formula. The normal variation from the 
above line is plus or minus 10 per cent. Details of this curve will be published in 
the Archives of Internal Medicine. 


As I have said, the basal metabolism is measured fourteen hours 
or more after the last meal beeause food stimulates the metabolism. 
“Ihis is due to the so-called specific dynamic action of foods, and 
is greatest in the case of protein and least in the case of carbohydrate. 
The phenomena, first discovered by Rubner,^® have been studied in 
great detail by Lusk,^® using the dog calorimeter at the Cornell 
Medical College. He has found that the specific dynamic action" 
of protein is due to the stimulus of the metabolism products of 
amino-acids acting upon cell protoplasm, and that although the 
preliminary cleavage products of fat and carbohydrate do not 
appear to be direct stimuli, yet when they are present in excess 
bathing the cells, the heat production is increased. 
v>ith the normal controls in the Sage calorimeter''* a standard 
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protein meal containing 10 grams of nitrogen causes an average 
increase of 12 per cent, in the five to six hours after its ingestion, 
and 100 grams of dextrose causes an increase of 9 per cent. These 
same meals have been used to test the specific dynamic action of 
foods in tj^phoid fever and exophthalmic goitre. 

The curve showing the effect of age on heat production is of 
special interest. Magnus-Levy and Falk’” demonstrated that the 
metabolism was high in childhood and low in old age, and no one 
will doubt this who has compared the amounts of food consumed 
by children and by their grandparents. We have now at our com- 
mand a large number of observations made at all ages except the 
period between the second and sixth years. The reason for this 
gap is apparent. The shortest experimental period is ten minutes, 
and normal children of this age are never quiet for this length of time. 
The metabolism of infants has been studied bj' Howland,’' Benedict 
and Talbot,” ” by Murlin and Hoobler,” Bailey and Murliir” 
and others. Eight boy scouts, not long ago, were studied in the 
Sage calorimeter” and made to keep quiet by a system of fines 
and rewards. If we tabulate these with all the other children and 
adults we can trace a curve which shows the heat production jier 
square meter of surface at difierent ages, and compare it with the 
average adult figure. During the first few weeks of life the meta- 
bolism is very low, after which it rises rapidly until at the end of 
the first year it is 50 per cent, above the adult level. The curve 
reaches its acme in the almost unexplored period between two and 
six years and then falls fairly rapidly until the age of twenty years. 
After this the decrease is extremely gradual. 

Just why newborn infants should have such a low metabolism 
we do not know. It is conceivable that the high metabolism of 
older children is in part due to the relatively large size of the head, 
body, and especially the liver. Men with their legs cut off resemble 
babies in the relative projiortions of liody and extremities. Two 
such individuals studied in the calorimeter have been found to 
have a high metabolism. This would not explain the high meta- 
bolism of the boy scouts who have reached the adult proportions 
although they have not attained adult size, fi’heorists might go 
so far as to say that the increased heat production proves in itself 
an increased thiToid activity in childliood. It is .safer for several 
reasons to ascribe it to some unknown stimulus associated with 
growth. For the level of metabolism falls as the rate of growth 
decreases, but rises again in the case of the boy scouts just before 
the onset of j)id)erty, a period when the rate of growth is once 
more accelerated. Again, in adult life the nearest approach to 
the growth of childhood is found in eonvale.seenee from .•iciite 
infectious diseases, and there is a distinct rise in metabolism in 
the eonvaleseenee from tyiihoid fever.’ ” 
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Metabolism in Disease. The most striking disease from the 
standpoint of changes in the total metabolism is exophthalmic 
goitre, and clinicians who pay no attention to the gaseous exchanges 
neglect the most important phase of this malady. Friedrich Miiller 
first called attention to the higli metabolism in Basedow’s disease 
by noting the nitrogen and weight losses of patients taking enough 
food to maintain normal subjects in nutritive equilibrium. Magnus- 
Levy found the gaseous exchanges very high in Graves’s disease 
and very low in mjrxedema.'*- His results have been amply con- 
firmed by Stiive,'*'’’ Hirschlafl','*'’ Salomoid® and others, and by those 
of us working with the Sage calorimeter."'® If we group 33 cases of 
hyperthyroidism studied by other investigators with the 11 studied 
in New York, we find that the increase in metabolism is strictly 
proportional to the severity of the clinical symptoms. One fatal 
case of Hirschlaff’s in the last two weeks of life showed an increase 
of 120 per cent, above the average normal and two severe but non- 
fatal cases at Bellevue have given results which are 100 per cent, 
above the normal. In general, it may be said that very severe 
cases show an increase of 75 per cent, or more, severe cases 50 
per cent, or more, moderately severe and mild cases less than 50 
per cent., while a few mild, atypical or operated cases may be 
within normal limits. 

Tliis increase in metabolism is the most striking effect of thyroid 
activity, and it is equalled in no other disease. In cretinism and 
myxedema the metabolism may be 25 to 50 per coit. below the 
normal level. Thyroid extract raises the metabolism in tliese con- 
ditions and has a similar though less constant effect on normal 
men and obesity patients. No other glandular extract yet examined 
has this property in any significant degree. Many of the symptoms 
of hyperthyroidism are secondary to the abnormal heat production. 
The flushed, warm skin and the sweating are physiological methods 
of dissipating extra heat. The increased appetite and the loss 
of weight that sometimes occur in spite of this are the results of 
increased calorific requirements. Part of the tachycardia is cer- 
tainly due to the greater demands for oxygen. 

Most of the investigators who have studied the gaseous exchanges 
in this disease have used the level of the metabolism as an index 
of the effect of treatment. This procedure is perfectly logical, 
and it is particularly desirable to have some purely objective 
guide to therapeusis in a disease where there is so much psycho- 
therapy on the part of the physician and patient. Previous ob- 
servers have found no change in the metabolism after the admin- 
istration of rhadogen,^® Roentgen raj'S,"'’^ and the serum of thyroid- 
eetomized animals,^® but have established a prompt drop after partial 
thyroidectomy."'® In the cases observed at Bellevue a fall of 10 or 
15 per cent, has resulted from rest alone, and none of the other 
therapeutic measures tried gave any better results. These included 
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Beebe’s serum, ergotin, and quinin hydroliromate, and finally 
thjToid residue. But since the two former methods were tried 
on only one patient it is nor fair to condemn them. ^Vith several 
patients the thyroid arteries were ligated, and it was found that this 
procedure caused a sharp rise in the metabolism which fell sub- 
sequently to its former level. The operative procedure, although 
\’ery conservatively done under local anesthesia, increases tem- 
porarily the activity of the gland. There is as yet no proof that 
any form of medical treatment or ligation of arteries causes a greater 
reduction in metabolism than rest in bed. Several important facts 
have been brought out in regard to the administration of food to 
Basedow patients. They need large amounts of food with an 
abundant, though not excessive, protein ration. Von Noordcid’ 
has warned us against the use of large amounts of protein and 
especially meat, assuming that it causes a greater rise in heat 
production in sickness than in health. Pribram and Forges^' found 
that after a diet with large amounts of meat the metabolism was 
slightly increased, but not more so than in normal peojde. 
Undeutscld^ found that the protein of meat causes less stimulation 
than vegetable proteins. With the Sage calorimeter it has been 
found that the specific dynamic action of protein and carbohydrate 
with exophthalmic goitre patients is not appreciably different 
from the normal, and that there is no significant difference between 
the eft'ects of meat and the same amount of protein in milk and 
eggs. It has taken a large amount of work to disprove the hypothesis 
of a prominent specialist. Still, it is a great relief to know that we 
need not worry our patients with restrictions on the kinds of 
proteins they take. The protein ration should contain about 
12 to \o grams of nitrogen a day, which is the amount ordinarily 
consumed. 

The carbohydrates are readily metabolized in spite of the 
moderate glycosuria found in severe cases. Except in the true 
cases of diabetes with goitre it is an abnormality of mobilization 
rather than utilization. One of the severe cases at IJellevue Hospital 
was able to derive 90 per cent, of his calories from the oxidation 
of carbohydrates in spite of a marked glycosuria. A severe case 
of diabetes could not have derived 10 per cent, of his calories from 
this source, and even a mild case would scarcely h.ave re.'iched the 
figure of ■)() i)er cent. Goitre patients use up carl )ohyd rates rai)idly, 
aiid fourteen hours after their last meal arc maintaining themselves 
almost entirely on fat and protein. 

In regard to the medical treatment of Graves’s disease tlie 
calorimeter may be a therapeutic Nihilist, but it is a dietetic 
enthusia.st, and it is also a strong supporter of the belief that mental 
and physical rest an* e.-.sential in the treatment (tf severe ea'^es. 

DlAnirrr.-'iMr.i.i.n rs. The Harvey Society is fortunate in liaving, 
almost every year, a Icctuiv devtittvl exclu.sively to the fa-einatiiig 
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subject of diabetes mellitus. The respiratory metabolism was 
discussed last year in a 'masterly fashion by Joslin” wlio, witli 
Benedict, in Boston,^ - ® has done an enormous amount of work 
on this subject. During the past year, working in cooperation with 
Dr. Allen, of the Rockefeller Hospital, it has been possible to 
study in the greatest detail one particularly severe case of dialietes 
snatched from coma by the Allen fasting treatment. This case 
and several others also studied have given such striking confirma- 
tion to the views held by Lusk, for many years, that it is 

impossible to pass the subject by. Lusk was the first to maintain 
that a patient who was completely diabetic would excrete not only 
all the ingested carbohydrate but would also turn aliout half pf 
the protein molecule into sugar and excrete it in the urine. Under 
these conditions the excess of excreted sugar over ingested would 
be about three and a half times the nitrogen in the urine: in other 
words, the D : N ration would be 3.G5. Under these circumstances 
the respiratory quotient would be depressed below that of fat by 
the incomplete combustion of protein instead of being raised by 
protein as with normal people. The lowest possible quotient in 
health is 0.72, and in complete diabetes ivith the D : N ratio 3.65, 
Lusk has calculated that the quotient might be depressed to 0.69. 
One of the severe cases above mentioned with the D : N of 3,5 
showed a quotient of 0.697, another with the D : N of 3.1 gave 
a quotient of 0.692. There was absolutely no evidence of any 
formation of sugar from fat. The D : N ratio if determined under 
the proper precautions is certainly the best guide as to the severity 
of the case. 

The effect of the Allen'’® fasting treatment in the severe case 
most completely studied was to cause a gradual rise in the quotient 
as the D : N ratio fell and the glycosuria cleared up. After the fast 
the curious phenomenon mentioned by Joslin®'’ was noted. There 
was a rise in quotient indicating the combustion of carbohydrate 
from some unknown source. This may be stored glycogen, excess 
of sugar in blood and tissues, or perhaps it may be due to the 
oxidation of acetone bodies. 

Another effect of the fast was the marked fall in total metabolism. 
The patient was lirought to a condition where his low food require- 
ment could be met by his improved though still damaged metabolic 
functions. The metabolism was reduced to a point even lower 
than that reached by normal men fasting a long time. 

This brings us to the question of the total metabolism in diabetes, 
still the subject of controversy. The older investigations by Petten- 
kofer and Voit,®^ Nehring and Schmoll,®® Magnus-Levy,®® Du Bois 
and Veeder®® and others indicated only a slight increase in total 
metabolism. More recently Benedict and Joslin,^ ® ® who have 
studied a large number of cases, have maintained that the metab- 
olism averages about 15 per cent, above the normal in severe 
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diabetes, and Roily®* and Leimdorfer®^ reached the same con- 
clusion. Lu.sk®-'* has gone over the results obtained by Bene- 
dict and Joslin using different normal controls for the purposes 
of comparison, and has concluded that the metabolism is but 
slightly increased. An interesting light has been thrown on this 
subject by the new method of caleulating the surface area. It was 
noted in one severe case of diabetes, studied before the fast at 
Bellevue Hospital, that the metabolism was 2 per cent, above the 
average figinc according to Meeh’s formula, but S per cent, below 
according to the true surface area. Patients with severe diabetes 
are usually very thin, and in such cases comparisons based on 
iMceh’s formula are untrustworthy. If we recaleulate the severe 
cases of Benedict and Joslin by means of the new height-weight 
formula we find that the average is about 3 per cent, above the 
standard figure of 39.7 calories per scpiare meter per hour. The 
cases studied at Bellevue were all below the normal, but some of 
them were low on account of fasting. (One patient very recently 
studied showed a slight increase in metabolism for a few days. 
Ilis acidosis and also his nitrogen elimination were unusually high.) 

Typhoid Fever. Typhoid lends itself particularly well to a 
study of the changes in metabolism which occur in fever. It is more 
uniform in its course than most fevers, is protracted, is often severe, 
and is with us every autumn. There arc se\'eral factors at work 
in a typhoid patient: (1) toxemia, (2) fever, and (3) more or less 
starvation. Since the introduction of the Shafl’cr-Coleman®® high 
calory diet this last factor has almost disappeared, leaving a much 
more satisfactory disease for the patient and for the scientific 
investigator. The work done on the nitrogen metabolism has been 
voluminous, and the controversy concerning the toxic destruction 
of protein is still violent. The respiratory metabolism has been 
studied by many investigators, notably Kraus,®® Svenson,®^ Grafe,®'* 
and Roily.®’ At Bellevue Hospital 134 observations with the small 
Benedict apjiaratus have been made by Coleman and the writer 
and Gl with the Sage calorimeter. 

'Phe total metabolism in typhoid fever shows an increase which 
is roughly proportional to the rise in temperature. At the height 
of the fever it averages about 40 per cent, above the normal, but 
in some cases may be more than GO per cent, above. Patients who 
are liberally nourished with the high calory diet of Coleman and 
.Shaffer do not have a greater heat production than patients on low 
diets. ®rhe Sage calorimeter has shown that the specific dynamic 
action of protein and glucose is much smaller than normal, and in 
fact almost absent in typhoid fever. 'Hie jiraetieal application 
of all this is that typhoid patients need more food than normal 
iiKMi under similar conditions, and that food even in large amounts 
is well ab.-orbed and docs not increase the heat production, as was 
j)reviously fean'd. 'lyphoid patients like all others with high 
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metabolism use up their carbohydrate food and glycogen stores 
rapidly, and this type of food should be given in larp amounts 
if we do not want the patients to subsist on protein and fat obtained 
chiefly from their own tissues. 

The actual heat production of most of the typhoid patients is 
between 2000 and 3000 calories a day. Such amounts, as a rule, 
can be readily administered, and' to me personally it hardly seems 
necessary to give more than 3000 calorics a day unless the patient 
wants it. Dr. Coleman, whose experience is much greater than 
mine, believes that patients do best on larger amounts, since these 
alone will prevent the loss of body protein. 

A series of careful experiments has been made in which the 
nitrogen and respiratory metabolism was studied at the same time. 
Now a normal man can be maintained in nitrogen and weight 
equilibrium if given a moderate amount of protein and enough 
calories to cover the heat production as calculated from the basal 
metabolism, with allowance for food stimulation and muscular 
activity. It has been possible by means of the Sage calorimeter 
to determine the actual heat production of a series of typhoid 
patients. In the adjoining metabolism ward the head nurse, Miss 
Magill, and her assistants have skilfully administered food in 
sufficient amount amply to cover the caloric output. Yet the 
patients have shown distinctly negative nitrogen balances during 
the febrile period, and in one case for several days after the fever 
had ended. This is conclusive proof that there is an abnormal 
destruction of protein in typhoid fever, and the evidence indicates 
that this is due chiefly to the toxins of the disease. Shaffer and 
Coleman were able to demonstrate that this toxic destruction could 
be prevented or masked by the administration of very large amounts 
of food, particularly carbohydrates. Kocher’'" has recently shown 
that in fever even vdth large amounts of food the nitrogen excretion 
can never be reduced to the low point of 3 to 4 grams a day readily 
obtained in health. 

In the early days of convalescence from typhoid the metabolism 
is slightly below the normal, then it rises to 15 to 20 per cent, 
above, apparently as the result of the large amounts of food and 
the stimulus of growth. In convalescence the specific dynamic 
action of food is either normal or else greater than normal. We 
do not care if the heat production at this period be increased and 
there is no contra-indication from the metabolic standpoint to 
liberal feeding in convalescence. * 

The problem of the mechanism of the rise and fall in body tem- 
perature in fever has been the subject of much experimentation, 
and the question can be settled only by a respiration calorimeter, 
tor reasons that cannot be discussed in a short paper the technic 
is difficult, and there are only 11 of the calorimeter experiments 
in typhoid which meet the rigid requirements. These indicate 
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ii rising temperature is accom])anie(l I)y an increasing heat 
production outweighs a slightly increasing heat elimination. 

With a falling temperature the production remains fairly level 
while the elimination is increased. 

Anemias. The question of the oxidative processes in cases of 
severe anemia is of particular interest. When the hemoglohin 
content of the blood is greatly reduced it is difficult to see how the 
tissues can be supplied with enough oxygen, and yet every clinician 
has seen patients with 20 to 30 per cent, of the normal percentage 
of hemoglobin who are not dyspneic. How is this possible? llie 
blood volume is not increased enough to account for the com- 
pensation, the plasma can carry only small amounts of oxygen, the 
hemoglobin in anemia does not possess an abnormal power to 
combine with extra amounts of oxygen. Some experimenters 
have believed that the oxygen requirement in such jiatients was 
lower than normal. 

The respiratory metabolism in various tyjies of anemia has been 
studied by Magnus-Levy,'* Kraus,” Bohland,'’ Thiele and Nehring,"' 
Grafe,” and six cases of pernicious anemia have been observed in 
the Sage calorimeter by Meyer and the writer.” In few ca.ses 
examined by investigators 1 have named was the metabolism below 
normal. In Ijunphatic leukemia it was often 50 per cent, above 
normal, perhaps on account of the abnormal oxidative activity of 
the white blood cells, perhaps on account of lactic acid formation. 
In two severe cases of pernieious anemia at Bellevue Ilo.sjiital 
with 20 per cent, hemoglobin the metabolism was 24 and 39 per 
cent, above normal. 

The chief compensatory factor in such jiatients would seem to 
be an increased cardiac output jier minute. It apjH-ars also that the 
blood is more completely roiibed of its oxygen in its passage through 
the capillaries. 

Cardiori:x'ae Disease. TIic jirevious works on the gaseous 
exchanges in cardiac and renal disease hav(> not been extensive 
and have been raarrerl by respiratory quotients which arc so low 
that it has been ncce.ssary for the investigators to assume abnormal 
processes. Peabody, Meyer and Du Bois” have studied 10 patients 
in the calorimeter, a number which is somewhat small when wo 
consider the variations present in these diseases. In general it 
may be said that mild cases of nephritis and compensated cardiac 
patients arc within normal limits, as are a few severe cases of both 
diseases. An increase in heat production amounting to 30 to 40 
per cent, is found in mo.st of the verx' dyspneic patients.^ Tlie 
cause of the rise may be in part the increased work of ro.spiration 
and increased labor of the heart., but the chief factors arc yet to 
be discovered. 

There is no evidence of profound cluingcs in the infcnncdiary 
metai)olism in cardiac ami nephritic dysi»nea. Not a single ah- 
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normal quotient lias been found by the calorimeter. We must 
remember that the patients mtli high metabolism use up more 
foodj^than normal men, and with ordinary diet will sufl’er from 
partial starvation. If not given large amounts of carbohydrate 
in the food they will subsist chiefly on fat and protein derived 
largely from their ovm tissues. It is worth while to remember these 
things when we order the restricted diets which seem necessary in 
many cases of cardiac and renal disease. 

Miscellaneous Conditions. Many other diseases have been 
studied in various clinics, but it is impossible to discuss them at 
length. Grafe"® has found an increase in metabolism in cancer and 
only a moderate increase in low-grade fevers. Various diseases 
of the pituitary have been studied by Falta'"’^ in Vienna, by Means^‘‘ 
in Boston, and by the Sage staff in Bellevue Hos])ital.” Results 
are variable and no conclusions can be drawn as to any marked 
change in the respiratory metabolism except that in acromegaly 
there is slight but fairly constant rise in heat production. The 
metabolism of women just before and just after childbirth was 
studied most carefully by Carpenter and Murlin'^^ using one of the 
calorimeters in Benedict’s laboratory. The effect of drugs on the 
heat production of men has been studied by Loewy,®' Lindhard®^ 
and others and important work is now being done on this subject 
by Edsall®® and Higgins and Means.®^ 

We must not forget that much of our knowledge of the respiratory 
metabolism in disease is due to the work done on animals and 
normal men. We need only mention the researches in this country 
of Lusk, Benedict, Mm-lin, Carpenter and many others. 

General Considerations. Wc have seen that the respiration 
calorimeter measures the heat production by the independent 
methods of direct and indirect calorimetry. The direct method 
must remain the standard in the long run and any significant and 
consistent divergence of the indirect method in any particular 
disease would ^indicate a marked change in the intermediary meta- 
bolism. It would show that the food-stuffs were not broken down 
to the same end-products with the same liberation of heat as in 
normal subjects. Such changes in disease have often been considered 
very seriously, particularly by investigators who, on account of 
defective technic, have obtained abnormally low quotients. The 
calorimeter has obtained no such quotients except in severe diabetes, 
where they are to be expected. The direct and indirect calorimetry 
have agreed very closely when we consider the teehnical difficulties 
in short observations with siek patients. Until a very few years 
ago no one would have dreamed of trying to make the two methods 
agree in periods shorter than six hours. At that time the calculations 
were not even carried out, but if we now go over some of the work 
m Benedict’s laboratory®® as earty as 1911 we find excellent agree- 
ment in two-hour subdivisions of four-hour experiments. With the 
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Cornell calorimeter built by Williams,® Lusk has been able to obtain 
remarkable agreement in periods as sliort as an hour with dogs 
and a dwarf. Howland^^ has obtained similar results with l)abiL^. 
When the totals obtained on all the normal controls studied in the 
Sage calorimeter are compared it is found that the two methods 
agree within 0.2 of 1 per cent. With the experiments two to 
three hours long, such as are used with patients, certain technical 
errors have a tendency to make the direct calorimetry too low. 
and we find it 2.2 per cent, lower in tj'jihoid fever, 2.S per cent, 
in e.xophthalmic goitre, 2.3 per cent, in diabetes, 3.3 per cent, in 
anemia, 1.9 per cent, in the group of cardiac and nephritis patients. 
These divergences are within the limits of technical error; they 
are so small that we can be certain that the law of conservation of 
energy holds good in disease and can also be sure that there are no 
profound and unsuspected changes in the intennediary metabolism. 
It is not possible to rule out small changes which might be con- 
cealed by the limits of technical error. The chief function of the 
calorimeter has been to show that the principles of indirect calori- 
metry are correct when applied to disease. Another function is to 
make it difficult for overenthusiastic theorists to promulgate wild 
hypotheses. 

The results of work with calorimeters and other types of respira- 
tion apparatus must build the foundations of our tlicories of the 
nutrition of patients. If we desire to administer to any given 
patient his exact requirement it is necessary to make several e.xperi- 
ments on the patient himself. It is very douI)tful if the most 
e.xpcrienccd observer can guess the heat production of a sick man 
within 20 per cent. Still, it is possible to make rough calculations 
which will allow the physician to reckon out the caloric require- 
ments of his j)atients somewliat more exactly than the trained 
nurse. We can use as a standard the basal requirement of healthy 
men between the ages of twenty and fifty and add 10 per cent, for 
the stimulation of food and about 10 per cent, for the usual activity 
of a patient confined to bed. Under these conditions the food 
requirement for the day would be ISOO calories for a man of 12.) 
pounds, 2000 calories for 150 poumls, and 2200 calorics for a man 
of 175 pounds. Bearing in mind the numerous factors alrearly 
discus.scd we can add the various percentages according to the 
disease and its severity. If the patients are permitted to get out 
of bed, or if they arc very re.stle.ss, we must allow for an increase 
of anywhere between 20 and 100 per cent, during the hours when 
they are moving about. 

Some observers have attempted to dotennine the total foocl 
requirement in disease by observing the ititakc and output of 
nitrogen. Such experimetits in nitrogen equilibrium must be con- 
tinuetl for wettks to give much evidence on this point. 'Tiie work 
at Bellevue IIosi)ital in typlioal fever’ has ..^liown that a negative 
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nitrogen balance may exist when the caloric needs are more than 
covered by the food. 

In many cases the fluctuations of body weight serve as a guide 
to the nutritive condition of the body. We must not place too much 
reliance on short observations. Rapid changes in weight are due 
in great part to changes in the water content of the body. Benedict^ 
quotes the case of a football player who lost 14 pounds in a game 
one hour and ten minutes long. Only one-quarter pound was due 
to the oxidation of solids, 13y pounds was water loss. We arc 
familiar witir the retention of large amounts of water in edema 
and are familiar with the role of salts, but we do not realize the 
frequency of invisible edema. A diet ricli in carboliydratcs causes 
the body to retain considerable amounts of water; a fat diet has 
the opposite effect. 

Many clinicians are in the habit of measuring the fluid intake 
and urinary output under the impression that they are determining 
the water balance. Patients in the calorimeter eliminate water 
through skin and lungs at a rate which varies between I and 1 liter 
a day. The fluids of the diet form but a small part of the water 
intake. Rennet, a solid food, contains just as much water as milk. 
Potatoes arc 75 per cent, water, tomatoes 94 per cent. An accurate 
water balance is one of the most difficult problems in experimental 
metabolism and we must not place too much reliance on changes 
in weight unless followed for long periods. 

In reviewing the subject of metabolism in disease one can sec 
that clinicians too long contented themselves with urinalyses and 
measurements of intake and output. Now tliey are thinking 
in terms of the blood and the fluids Avhich bathe the cells. It is 
certainly worth while to go one step farther and study more closely 
the respiratory metabolism which tells of the results of the activities 
in the tissues themselves. 
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A NEW CLASSIFICATION OF NEOPLASMS AND ITS 
CLINICAL VALUE.i 

]iY Wm. Carpenter MacCarty, M.D., 

M.\YO cuNic, jiocnnsTEn, Minnesota. 


I TAKE the liberty of jircscnting a new classification of ncojilasins" 
for the folloitnng reasons; 

1. It has been clearly demonstrated that carcinoma in three 
different organs arises from the regenerative cells of the paren- 
chyma of the organs and not from tlie ])arenchyina of these organs 
(breast, shin and jirostate).^ 

2. It lias been definitelj' established that cancer cells of different 
organs of different germinal layer origin arc often morphologically 
indistinguishable,'* 

3. It has been definitely shown that even the best pathologists 
cannot always differentiate carcinoma from sarcoma, the cells being 
often morphologically indistinguishable. 

4. It may be seen from the huntings of many authorities who 
classify tumors that their classifications are based on the histogenesis 
of tissues, and that many of these authorities express dissatisfaction 
with this basis of classification and apologetically accept it as the 
best, under the existing state of our knowledge.® 


1 lle.id before the Section on P.alhology and Pliy.siology t)f the Sixty-.si.xth Annual 
Sc.sfsion of the American Medical Association, San Francisco, June, 1915. 

2 This brief statement of a biological conception of neoplastic cytological processes 
serves merely as a preliminary report .and is presented at the present time for the 
purpose of stimulating pathologists and clinicians to study their early neoplasms 
and chronic inflammatory conditions in the light of the process of tissue regeneration. 
It also serves to point the way to the standardization of histological and cytological 
facts with clinical experience. 

’ MacCarty, W. C., Carcinoma of the Breast, Old Dominion Jour. Med. and Surg., 
1911, xii, 189, and Tr. South. Surg. Assn., 1910, xxiii. The Histogenesis of Cancer 
of the Breast, Surg., Gynec. and Obst., 1913, xvii, 441. Clinical Suggestions Based 
upon a^ Study of Primary, Secondary (Carcinoma?), and Tertiary (Carcinoma) 
Epithelial Hyperplasia in the Breast, Surg., Gynec. and Obst., 1914, xviii, 284, 
The Biological Position of the Carcinoma Cell, Collected Papers of the Mayo Clinic, 
1914, vi, 594, Prccancerous Conditions, .Tour. Iowa State Med. Soc., 1914, iv, 1. 

^ MacCarty, W. C., Notes on the Irregularity and Similarity of Cancer Cells, 
Collected Papers of the Mayo Clinic, 1914, vi, GOO. 

® Adami, J. G., Principles of Pathology, Philadelphia, Lea & Febigor, 1909, i. Borst, 
M., Die Lchre von don Gcschwillstcn, Wiesbaden, Bergman, 1902. Councilman, W. T., 
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5. A review of emiiryological facts relative to the liistogencsis of 
the different tissues of tlie body clearly reveals a lack of definite 
information relative to the exact origin of many tissues, a fact 
mIiicIi places an^ classification wliich is founded on the histogenesis 
of tissues on a theoretical basis.* 


The three embryonic layers of cells 

\ Mcxnblnslic cells 

'\ ' " ICndohlnsiic cells 


rcial skin 


Cn/s of stratum gc 


germinatirum 



Lactating hreast 

Itrgrnrratirc cdU 

Diffcrcutiatcd cells ijMrcnchijma) 



Chronic tuastiti.’! 

Regenerative cells 
Differentiated cells (jrarcncAymci) 


0 \ Chronic mastitis 

)' Iltipcrplastic gciuratirc cells 
^ Differentiated cells absent 


Chronic mastitis 

Li ^'Ilyperjdastic and migratorp genera- 
^ tire cells 

Differentiated celts absent 



Fic. 1. — DiiiKr:iniiii:iticnIly lion's the embryonic nritrin of (he cells which emnpri-e 
the iiiainninrj' ncinus niicl their ncti^ty under the influence of the chronic stinmius 
or stimuli in chronic imislitis and mammarj- carcinoma. 


(). The histogenctic basis for a classification of tumors is also 
based on the theory of specificity of tissues which finds some con- 
tradiction in biological cxi>crimcntal fiicts and in certtiin endiryo- 
logical developmental facts.^ 


I’atholoK>-, rtoston, Ixonard, 1012, 1(;2-I0.‘t. Hiimilton, 1). .L, Tc.\t-h<H)k of r.ith- 
oloty, l/itidon, Macmillan, ISSO, 2 v. Ilektoen, L.. and Hic-iman. 11., .Amcrifan 
Tc.xt-lxK)k of PathoIoKi’. Pliiladeijdiia. Sauinlcrs, 1001. Mallory, p. Ik. Principles 
of Patholopc.al IIhIoIokj-, Phil.adclphia, S.aundcrx, 1911. Warren, J. ('., Stir;;ieal 
PatholoKj-, Philadelphia. .Saunders. IsOo. Ziecler, E.. To.xt-lx>ok of .Special Patho- 
logical Anatomy, New V<irk, .Macmillan, ISOS. Aschoff, L., PathfdoKi-'che .\natomie 
{.Alltreincine Toil). .Tena, pisehcr, 1000. 

' Bonnet, P.. la’hrl'uch dcr Vinlwickhmip'Ke.'rhichte. Uerlin. Parey. 1007. llcriwic. 
().. llamlhuch der vercleichcndcn nnd expcrimi'nlclli'ii Entwirklumt-lehre der 
wirlicllierc. .Icria. Cl. Pisehcr. IWr,. KcilH-l. P., nnd .Mall. P., Manual of Jliiman 
P.inhrj'olney, Philadelphia. Lipjiincotl, 1010-1012. 

■ .Morgan. T. H.. Kcge.ncration. New York. Macmillan, 1001. 
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Mnmmaril and proxtadc acini 


Prostatc~^f^ 


Primar;/ epithelial 
cploplasia 


St'condarp epithelial 
cutoplnaia 


Tcrtiarn or miaratorp 
epithelial cyloplania 


Fig. 2. — The prostatic epithelium presents the same arranKcmont of cells with the 
same hiolopical eharaeteristic.s which are found in the breast. 




Hair follicle 


^fn)nlnarl/ acini 


Differentiated 



Primary epithelial 
cyloplaxia 


Secondary epithelial 
cyloplasia 


Tertiary or 
niiyralory epithelial 
eytoplaaia 


Fig. 3. — The principal cytological changes which occur in the hair follicle in 
chronic folliculitis are soon in the Korminal cells which present the same characteris- 
tics which arc seen in the mammary acini when underaoing a condition of epithelial 
hyperplasia. 

Mammary acini 



Primary epithelial 
cytoplatiia 


Secondary epithelial 
cytoplasia , 


Tertiary or 
migratory epithelial 
eytoplasia 


Fig. 4.^ In conditions of chronic dermatitis one finds the most marked cytological 
activity in the germinal layer of cells which present the same characteristics, which 
are seen in the secondary and tertiary epithelial hj'pcrplasia in the acini of the 
mammary gland. 
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7. The classifications ^vllicl^ are utilized today by the best autliori- 
ties do not describe the condition of the cells of tumors but merely 
name the tumors from tlie tissues from which they arc supposed 
to, but probably do not, arise. 

Tlie classification herewith presented is based on the following 
established biological facts: 

1. The cell is the recognized unit of life. 

2. Tissues are communisms of specific or difTercntiatcd cells. 

3. Organs are communisms of tissues. 

4. Tlie fertilized ovum by a ])rocc.ss of segmentation profluees 
cells which produce cells, which become differentiated into tissues. 


Gastric gland Mammary acini 



ITg. a . — The anriloRj' bobveen tlie observations of epithelial hyperplasia in the 
brca.st. and those in the stomach. The location of the Kcnninal rolls in the Kastric 
fdand is at present uncertain. In the pastric pland two rows of cclb .are not Ecen 
as in the prostate, bro.ast. .skin and hair follicle. However, when) the difTcrentiatc<l 
columnar or culioid.al castric ciiithclial cells are nonn.ally present, one t-ccs, in chronic 
inflammatory conditions, certain rytolopic.al picture.s. which arc an.alopoii.s to tho-e 
which are seen in secondary and tertiary epithelial hyiHiriil.asia in the hrc.a't. 


During tlic ])roec.ss of the jmwluction of cells which jirodiiee 
ti.ssues, certiiin cells reiiuiiii in a sUige of rc.scrvc (rcgencnitivc 
cells) for the jnirjiost* of jiroducing specific ti.ssue.s when the s])c(;ific 
tis.sucs are destroyed. 

G. In the presence of chronic irritation, siiecific cells of tk^ues 
are destroyed, the reserve cells Inx-ome hypcnila.stic, and .somctimc.s 
in the iircsence of failure to reproduw specific ci-IIs tli(>y form :m 
overgrowth, the cells of which sometimc.s migrate into the stroma. 
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7. The c^Tological process of attempted regeneration cx])rcsscs 
itself histologically in three definite stages or conditions: (a) by 
the presence of the atrophic or degenerating specific or difTcrentiated 
cells plus hypertrophic regenerative cells (]n’imary cytoplasia) ; {b) 
by the absence of specific cells plus the presence of hypertrophic 
and h^Ticrplastic regenerative cells (secondary cyto]5lasia); and 
(c) by the absence of specific cells plus the presence of hyi)erplastic 
regencrati-\'e cells ]j1us migration of the hyperplastic regenerative 
cells into the stroma, lymphatics, neighboring and distant organs 
(tertiary or migratory cytoplasia). (See Figs. 1 to 7.) 


The three emhrj/oiiic laj/crs of cvtla ,, 


• • cclh 

■ C ccll.-i 
' Knilobtaiil ic a Us 

\ Frrlnl , ,, 

\ D)j[icrcn(iiilril cr/fs 

Cells of stratum oci'i'ii’KiUvum 


Mammary aetnus 

Gcrminalivc ^ 
cells 

Sccrctoru cetta^ 

Sweat aland acinus 

Gcrminalire^^’ 
cells ‘ 

Scerctory or 

tialcd 


Germinalive ecUs' 

Differentiated eclls (hair) 



Adult shin 

Cerminative cell 
''Differentiated cells 
Scliaceous yland acinus 


^Germinalive cells 


SfcrcJorj/ or differcntintcd cells 



cells {nail) 


Fig. G. — Organic difTcrentiation of the cctolilastic cells. The ccloblastic cells 
become differentiated into the colls of the stratum germinativum of the cmbi'yonic 
skin. The colls of tbo stratum germinativum become further difTcrentiated into 
the germinal cells of the mammary glands, sweat glands, sebaceous glands, hair, 
nails and epidermis. Tlie germinal cells of tliesc organs become further difTerontiatod 
into the milk-jiroducing cell of the breast, the sweat-producing cell of the sweat 
gland, the fat-producing cell of the sebaceous gland, the hair of the skin, the nails 
of the skin and the epidermis of the skin. 


8. The first cytoplasia (primary cytoplasia) represents a con- 
dition which is commonly accepted as a clinically benign condition. 
The third cytoplasia (tertiary or migratory cytoplasia) represents 
a condition which is commonly accepted as a malignant clinical 
condition. The second cytoplasia (secondary cytoplasia) with our 
present knowledge is still doubtful as to malignancy or benignancy 
and represents a group which has been variously considered by 
both pathologists and clinicians — a group which has caused endless 
confusion to the pathologist and clinician. 
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9. Biologically certain regenerative cells react to irritation Avliidi 
destroys the end-products of their specific differentiation: (1) hv 
h\T)ertrophy, (2) by luT^erplasia, and (3) migration. 

The terminology of the classification which is lierewith presented 
consists of well-known and accepted terms. It exjjresses in its 
first word the stage of cytologieal activity in resi)onse to irritative 
stimuli; tlie second word denotes tlie tissue the regenerative cells 
of whicli are involved in tlie neoplastic condition; the third word 
is merely a terra which signifies condition of cells. Thus by such 


Ectohlaslic Embriioni 
cells cells 


Bhud 



- c^iZ tils } dlnnd 



^ Sqtinmoxis cells) . 

— Germinal cells j 


Fio. 7. — Cytolosicjil dilTcrcntiation of the cctobla.stic colls. The oetoblnstic cells 
become clifTcrenliatcd into the cells of the stratum germinativum of the cmbo’onic 
skin. The cells of the stratum Kcrminati\’um become further differentintot! inUi 
the perminal cells of the mammary glands, sweat glands, sebaceous glands, hair, 
nails and epidermis. The germinal cells of these organs I)Ccomc further different iatcfl 
into the milk-producing cell of the breast, the swcat-i)roducing cell of the sweat 
gland, the fat-producing coll of the sebaceous gland, the hair of the skin, the nails 
of the skin and the epidermis of the skin. 


tin exi)rc.?sion a.s primary fibrocytojiliisia i.s meant that there i.s 
a condition of primary reaction of the regenerative cells of fibrous 
connective tissue. 

In a primary reaction there is an attempted if not complete repro- 
duction of the specific cells. In a secondary reaction there is a 
fttilure to reproduce specific cells plus an overgrowth of regenerative 
cells. In the tliird reaction there is a migration of the hyperjilastic 
regenerative cells. Each one of tlic.se cytoplasias is ex])re.s.sc(l b> 
terms the etymology of which is well known and aecejitcd in 
biology. Thus: 
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I. Priniury (rcsUniro-) 


n. Secondary (cxpniido-) . 


III. Tertiary (inigro-) 


fibro- 

inyxo- 

lipo- 

loiomyo- 

rhabdomyo- 

cpilholio- 

adeno- 

nouro- 

lyniplio- 

ebondro- 

oslco- 

niyclo- 

kHo- 

cndotholio- 

poritbelio- 

inelaiio- 

crythro- 

poly- 

K- 


fibro- 

niyxo- 

lipo- 

Icioinyo- 

rhabdomyo- 

opitbebo- 

adeno- 

nciiro- 

lyinpbo- 

cbondro- 

oslco- 

inyclo- 

Jilio- 

cndolbcUo- 

pcrilbolio- 

mclano- 

crytbro- 

poly- 


fibro- 

inyxo- 

lipo- 

Icioniyo- 

rhabdoinyo- 

cpitbclio- 

adeno- 

ncuro- 

lympho- 

chondro- 

osteo- 

myclo- 

bUo- 

endothclio- 

peritheiio- 

melano- 

crytbro- 

poiy- 

X- 


cytoplusia. 


!■ eyloplasia. 


cytoplasm. 


The^ term polycytoplasia is utilized to express a neoplastic 
condition in which all or many of the tissues are present, such as 
in teratomas and dermoids. 



SOO UKUXUEIM: SAI'JIKXOPERITONEAL axastomdsis for ascitics 

The term x-c;si:oplasia is the convenient term for grouping cyto- 
pksia, the tissue origin of vliich is unknown. ^ 

Conclusions. 1. Tliis classification, wliich is in accord with 
biological terminology and conception, standardizes the science of 
neoplasia and allows complete correlation of clinical observation 
witli cytologic activity. 

2. It forms the basis of an accurate determination of the clinical 
value of pathological data. 

3. It will eventually cxiiel the clinician’s pessimistic idea of the 
work of the liistopathologist, who by means of his lack of stanrlard- 
ization has certainly incurred severe and detrimental criticism. 


SAPHENOPERITONEAL ANASTOMOSIS FOR ASCITES. 
By BertraiM M, Berniieim; hl.D., 

INSTJlUCTOn IN CLINICAL fiUnOEnY, TUB JOHNS HOPKINS UNIVKUSI'n', BALTlMOllB, 

MAHYLAND, 


When Ruotte,^ in 1907, suggested that ascitic fluid be drained 
off into the general circulation by means of a union between the 
saphenous vein and the peritoneal cavity, he provided a method of 
e.x'it not only medically sound and mechanically correct, but one 
quite feasible as well. It may be theoretically more ad\dsablc to 
prevent the occurrence of an ascites by providing a collateral cir- 
culation which will relieve the congested portal ajiparatPs — as 
carried out in the Talma operation — but the building of sueh path- 
ways is never certain of accomplishment even under the best of 
circumstances. Furthermore, the results obtained in tiiose cases 
in which trial has been made with this end in view leaves much 
to be desired — the operation cither fails of its purpose entirely 
or only partially succeeds — and not infrecpiently the patient suc- 
cumbs in the attempt. 

It is unnecessary to discuss the many other measures which have 
been suggested for the relief of this distrc-ssing malady, since most 
of them have been too theoretical for practical purposes and all 
of them liave been tried and found wanting, cx-cept possibly in a 
very few selected instances. Tlic crux of the matter then is about 
as follows: an individual, for one cause or another, suffers an 
obstruction to his portal circulation which results in the pouring 
out of a tremendous amount of serous c.xudatc into hi.s peritoneal 
cavitj’ from which it cannot be absorbed. Simple as it is to relieve 
him of this collection b}'^ tapping, it can readily be seen that tou- 

! AnnsUiitiOri** for .\jioUc?. Mtfiic;!!*', JW'., .No, lO. 

Sfiii.niiie MM., I'JW. 
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tinuoiis tappings over a lengthy period will not do because the 
organism cannot withstand the great loss, of fluid thus suffered. 
The problem then is how to restore this fluid to its normal channels. 
Routtc suggested the use of the saphenous vein, and his method of 
procedure was to dissect it out for a distance of a few inches from 
the saphenofemoral opening, cut it in two at the lowest point, tie 
off the distal end and turn the proximal end up toward the abdomen. 
Having undermined the subcutaneous tissues overlying Poupart's 
ligaments, he made an incision through the skin, fascia, and abdomi- 
nal muscles, drew up the peritoneum, cut a small hole in it to 
correspond with the opened end of the saphenous vein and did an 
anastomosis' between the two. He suggested that the procedure 
be done on both sides at one or two sittings, as most convenient. 

About twenty-five” of these cases have been reported, all, so far 
as I am aware, having been done abroad.® No attempt at special 
selection of cases* was made and the operators® had no unusual 
skill in bloodvessel suturing, yet the result was most promising, 
since in about one-half a marked improvement was secured. In 
some instances patients who had been bed-ridden were enabled 
to resume their occupations. Why a more general use has not 
been made of the procedure or what results a wider trial would 
bring forth cannot be surmised. The operation can be done with 
impunity, lends itself readily to local anesthesia, and causes little 
or no shock. 

Case Refoet. — ^The case I wish to present was as follows: 
Mr. M., aged sixty-eight years, referred by Drs. Omar Pancoast 
and Frederick Leitz, had suffered from ascites for over a year, the 
cause being an obstruction of the portal vein consequent on a 
cirrhosis of the liver. Dr. Pancoast had done a Talma operation 
some months previously without relief. Repeated tappings were 
the order of the day, at each tap several gallons of fluid being 
removed. The depletion thus suffered, the rapid reaccumulation 
of fluid and the hopeless aspect of his condition in general finally 
began to tell on the patient to such an extent that he was willing, 
he even pleaded that something be done that promised possible 
permanent relief. 

Accordingly, on April 25, 1915, under local anesthesia, I exposed 
the patient’s left saphenous vein for a distance of about six inches 
and cut it off at the lower end of the wound, tying off both ends 
(Fig. 1). Fortunately for our purposes a large inguinal hernia was 
present, so it was quite simple to expose the peritoneal sac through 
a two-inch incision .lust over the external ring, at which point a very 

^ Morosawa, A. J., Die Ruottisclie Operation bei Ascites, Centralbl. f. Chir., 1913, 
No. 4. 

’ Simon, Ueber Ruottisclie Operation, Bcrl. klin. Wchnsclir., 1913, No, 32. 

' , .®c5i''v<'irzman, Zur Chirurgischcr Beiiandlung cles Ascites, Deutscli. Ztsclir. f, 
Cliir., Bd. cxxiv, H. 5 u. b. 

BermioiT-Kasan, Centralbl. f. Chir., 1913, No. 1. 
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small hole (about 12 cm.) was made and the greater part of the 
ascitic fluid that was present— two gallons— was drained off (I'ig. 
2). This done, the tissues overlying Poupart’s ligament were under- 
mined by means of a curved clamp, and the proximal end of the 
severed vein pulled up into the small incision, where a lateral 
anastomosis was done between the bloodvessel and the peritoneum, 
ordinary bloodvessel silk (No. 00000) being utilized (Figs. 8 and 4). 



Prior to the suture it was noted that the vein valves were eom- 
petent — that is, allowed no back bleeding. And the jjateney of 
the vein lumen was definitely established by running a few eubie 
centimeters of salt solution through it into the general eireiilation 
bv means of an ordinary Peeord .syringe. 'J he only disturbing 
feature was the apparent small caliber of the vein, it being onb 
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about one-half iiorinal diameter, although its wall was quite soft 
and normal in every respect. 

A lateral anastomosis — accomplished without great difficulty — 
was preferred to the usual end to side because of the greater ease of 
operative performance. Both wounds were closed in the usual 



Fig. 2. Incision tlirough peritoneum. Vein being pulled through undermined fascia. 


manner and the patient left the table in good shape. It had been 
my original intention to do both sides at one sitting, but owing to 
the patient’s great age and poor physical condition, and the fact 
that the right leg was markedly edematous, it was deemed best to 
do but the one. 
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For twenty-four liours all went well, but the patient insisted on 
getting on his feet to urinate— as had always been his custom— 
and the result was leakage at the site of the suture, probably due 


Fio. 3. — Peritoneum and vein licirig united. 



to the great strain put upon it, since all of the ascitie fluid had not 
been withdrawn. This leakage continued for two or three day.s, 
until finally I compelled the patient either to be catheterized or to 



Fig. 4 . — ^jViiasloniosia eoiniiictcd. 


pa.s.s liis urine in the recumbent jXKsition. lie did the hitter, and, 
the foot of the bed being elevated, the leakage promptly leased. 
1'hus matters jirogres.sed, temperature but sliglifly elevated, wound 
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in good shape, and patient apparently in good condition, until 
midnight of the eiglitli day, when he complained of pain in his right 
shoulder. He had had similar pains in this shoulder frequently 
before coming into the infirmary, so but little was thought of the 
matter, and he was given a hypodermic injection of morphin, 
gr. Early next morning he was given by hypodermic I gr. of 
morphin, and an hour or so later, his pain being still unrelieved, 
this was repeated, when by chance his nurse found a small bottle 
of morphin tablets (gr. under his pillow. Questioned as to 
where he had gotten them, he said they had been given to him some 
weeks previously by his physician, and he had been in the habit 
of taking an occasional one as needed. He claimed that he had not 
taken any of the tablets during this last attack of pain, but whether 
he did or not the fact remains that gradually during the morning 
he went oft' into a semiconscious stuporous state from which he 
could be aroused with difficulty. His pupils were a bit contracted, 
he was rather cyanotic, and seemed to have a certain degree of air- 
hunger. A careful examination failed to reveal the slightest degree 
of dilatation of the heart. In fact, no cause whatever could be found 
for this patient’s death, which took place about sixteen hours after 
the initial attack of pain in his right shoulder. His bowels had been 
in good shape and he had been voiding, apparently, a sufficient 
amount of urine. Whether this was a death from morphin poison- 
ing or not cannot be told with certainty. It does not seem possible 
however, that the man died from his operation. There was no 
symptom of an embolus nor was a demonstrable pneumonia present. 

The family refused permission to do an autopsy or even an 
exploration at the site of the woundj although every effort was 
made to secure this permission, and all sorts of influence brought 
to bear. This was most unfortunate, since considerable light might 
have been thrown on the case and valuable knowledge for future 
guidance might thus have been secured. It seems fair to conclude, 
though, that the operation is worthy of further trial in suitable 
cases, since technically it is not difficult to carry out, and theoretic- 
ally it has much to commend it. 


THE THERAPEUTIC POSSIBILITIES OF ANTITETANUS 

SERUM. 

By H. E. Robertson, M.D., 

PROFESSOR OP PATHOLOGT, UNIVERSITY OF MINNESOTA. 

(From the Pathological Institute, University of Freiburg in Br., Prof. L. Aschoff, 

Director.) 

It is a generally recognized fact that tetanus antitoxin may be 
employed in two ways: (1) as a prophylactic measure, having for 
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its object the prevention of a possible outbreak of tetanus, ^ and 
(2) as a therapeutic agent for combating the toxin of this disease 
after s\Tnptoms have already appeared. While tli,ese two divisions 
of the subject each require special consideration, it must be recog- 
nized at the outset that the principles which underlie both applica- 
tions of the serum are exactly the same. 

In both we are concerned witli a foreign serum which when 
injected into the body, no matter whether under the skin or into 
the cerebrospinal canal, in a comparatively short time is absorbed 
from the tissue spaces into the blood stream, from which in turn 
it is later partly distributed to the general lymph circulation and 
partly excreted. Ivnorr found in animal experiments that the 
maximum amount appeared in the blood stream twenty-four to 
thirty-six hours after subcutaneous injections. From that time 
the amount steadily decreased until on the sixth day only about 
one-third and on the twelfth day one fifty-fifth of this quantity was 
present, while at the end of three weeks none at ail could be 
demonstrated. Behring showed that after injecting a definite 
amount of tetanus antitoxin into the blood stream this amount 
remained practical!}' unchanged for about one hour, after which 
time it gradually began to decrease. Indeed so confident was he 
of this retention of antitoxin in the blood stream that he proposed 
that such injections should be used, both in man and in animals, 
as a means of determining the amount of blood in the body. The 
value of this new method has been repeatedly confirmed, among 
others by Zangemcistcr, Matthes, Friederick v. Muller, and Kiiin- 
merer and Waldmann. 

The disappearance of antitoxin from the body follows in general 
those laws which govern the disposal of any foreign scrum in riw. 
Behring was able to demonstrate its presence in the urine and 
intestinal secretions of passively immunized guinea-pigs, and 
Vagedcs claimed to have found it in the urine of a man who had 
been treated with antitoxin. Brieger and Ehrlich investigated 
the milk of nursing animals which had received injections of serum, 
and discovered that appreciable quantities might be excreted in 
this manner. Tizzoni and Cattani, among others, have shown 
that it is able to pass through the placental bloodvessels in a preg- 


* One nui«t not, however, confute i)roj)Ii.vIaxis in tetnnus with, for example, vac- 
cination in sinallrwjx or typhoid fever, which, wliilc they are nlfo prophylactic or 
protective iiicasnres, depend entirely for their protection ujwn n,'actions wliich occur, 
intra vilam, Ijetween the vaccine and tiie ti.'sues and fluids of the I>ody, hy which 
reactions newly fonned protective sniwlnnces arc produced wltich are capable of 
w.ardinc olT the di.-eaK's for which tliey are sperifie. Tlie protection affonled by Burh 
vaccines often lasts for years. Telanu« antitoxin, on the other hand, the same n-, 
diphtheria antitoxin, is a finished profhict, capalile of at once nentndirinj; its siK’cifie 
toxin no matter whetlier the contact iK-tween the two occurs within the Issjy nr in 
rf/ro. As would l>e exie/eted the i,rotcclion obt.aine<l from cuch a senirn is comiiara- 
tively transitorj-. 'I’liis pha-e of the subject (prophylaxi-) has fully treaied in 

a previous article. 
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nant animal and can then be demonstrated in the blood of the 
offspring. Undoubtedly a considerable amount is destroyed in the 
body, this destruction probably taking place both in the blood 
stream and in the tissue fluids. The phenomena associated with 
so-called “serum Krankheit,” or anaphylaxis, are supposed to 
depend upon the action of a ferment which is capable of splitting 
up the antitoxin molecule. In a case of myelogenous leukemia, 
Kammerer and Waldmann noted that it disappeared more rapidly 
than usual from the blood, due, as they suggested, to the increased 
tryptic activity of the leukocytic ferments. 

Naturally in the disposal of this serum the lymph plays an impor- 
tant role. Hansom was able to find traces of antitoxin in the ductus 
thoracicus of a dog a few minutes after intravenous injection, and 
also showed that while it ivas later present in the cerebrospinal 
fluid and nerve lymph the amounts were always less than those 
in the blood stream. As would be expected the proof of its presence 
or absence in the tissue spaces of the brain and spinal cord is 
exceedingly difficult, because the well-known antitoxic properties 
of these tissues themselves would obscure the results of any of the 
usual test methods. However, it is reasonable to suppose that 
since it passes over into the lymph stream and is present in the 
cerebrospinal fluid and nerves it must also penetrate to the tissue 
spaces of the brain and cord if only to a limited extent. 

When tetanus antitoxin, then, is injected into the body by the 
subcutaneous or intralumbar methods it is rapidly absorbed into 
the blood stream and the processes of excretion and destruction 
cause it to disappear entirely from the body in a few weeks. By 
intravenous injections, on the other hand, it is more rapidly dis- 
tributed throughout the entire body and also more quickly passes 
from the blood into the general lymph circulation. Its greatest 
concentration, however, excepting only the local point of injection, 
is always in the blood stream. 

Having reviewed the conditions under which tetanus antitoxin 
remains in the body, we are better prepared to consider its employ- 
ment in the cure of tetanus after symptoms have once appeared, 
i. e., its therapeutic possibilities. 

In an attempt to reach a correct judgment of the value of tetanus 
antitoxin as a therapeutic or curative agent, the pendulum of both 
experimental and clinical medicine has swung from one extreme 
to the other. One naturally expected at the outset that its effect 
on the mortality of tetanus would be equal to that of diphtheria 
antitoxin on the mortality of diphtheria, and Behring confidently 
predicted that provided the serum was given early enough (within 
thirty hours after the first symptoms appeared) and in large enough 
doses (100 units, German standard) the death rate could be 
reduced to as low as 15 to 20 per cent. It is not our purpose to 
review here the statistical evidence on this question. One needs 
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only to consult the extensive reports of Steuer, Engelmann, Kohler, 
Licmonnier, Valias, Chattot, Jacobson and Pease, Ullrich, Pcrinin, 
and others to form a fairlj’^ accurate estimate of the results of the 
study of large collections of treated cases. Certainly the earlier 
expectations have not as yet been realized and the general clinical 
opinion in tins regard is today decidedly pessimistic. 

In the laboratory and on the theoretical side the same differences 
in results and opinions have appeared. Knorr by carefully grad- 
uated doses of tetanus toxin and antitetanus serum was able to 
save the lives of laboratory animals by beginning treatment as 
late as thirty-six hours after the injection of toxin and twenty-four 
hours after the appearance of the first symptoms. In order to 
meet the possible objection that the injection of artificially prepared 
tetanus toxin does not compare with the conditions of natural 
infection, he also used splinters of wood inoculated with tetanus 
spores, and by placing these under the skin of guinea-pigs he could 
still save their lives by the use of repeated large doses of scrum 
given first as late as four days after the inoculation and thirty-six 
hours after the first sjmiptoms had appeared. 

These results have not been confirmed by the researches of most 
other workers. For e.xample, Koux and Vaillard as well as Beck 
were unable to save animals if the treatment was not started before 
symptoms first appeared. Also in my own earlier experiments, 
which were directed toward establishing the therapeutic value of 
antitoxin, the results were fully as discouraging. As a rulc it was 
necessary to give antitoxin under the skin at least two hours before 
the injection of toxin if we would save the animal’s life. In the very 
occasional cases in which antitoxin was given first after symi)toms 
of tetanus appeared, and the animal survived, the symptoms were 
always slow in advancing toward the upper parts of the body, i, c„ 
they were for a comparatively long time confined locally to one or 
both hind legs. 

Ilcncc it becomes very iniportant in this connection to keep in 
mind the differences between laboratory and human tetanus, 
itiost of the laboratory animals (guinca-pig.s, rabbits, rat.s, mice, 
etc.) after a subcutaneous or intramuscular injection of tetanus 
toxin or inoculation of tetanus spores in the hind leg show a locjil 
tetanus or ''tetanus ascendens” (Zupnik), i. c., the toxin is first 
and in large part taken up by the b\Tnph channels of the motor 
nerves of the inoculated extremity and thus conveyed to the cor- 
responding centres in the .spinal cord, from the poisoning of which 
centres entirely local spastic phenomena arc first produced. It 
is not until many hours (twelve to twenty-four) later that the 
centres governing the opposite limb and those lying higher in the 
spinal cord become affected, and only after the lapse of several 
davs do the re.spiratory levels begin to show cviflence.'; of intoxica- 
tion. In fact, in the.se animals the vital centres are usually the 
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last to suffer attack. For some unknown reason the main path of 
travel for the toxin is up the spinal cord, and only relatively small 
amounts of toxin appear to be distributed by the blood stream to 
the other motor nerves of the body.- 

This peculiar reaction is largely a property of certain animal 
species, not being shared by all animals alike, e, g., the frog never 
shows local tetanus (Gumprecht). It probably depends upon the 
movements of the lymph currents in the nervous system and 
their relation to the capillary blood circulation of the muscles, as 
well as the varying degrees of sensitiveness of the various centres 
in the spinal cord and brain to the influence of tetanus toxin. By 
injecting tetanus toxin into the^blood stream of a rabbit or guinea- 
pig, or subcutaneously into the tip of the toe (Zupnik), symptoms 
more generalized and often approaching in type those seen in man 
may be produced. Even here, however, the resemblance is only 
superficial, for not only can toxin be shown to have early invaded 
the sciatic nerves (Meyer and Ransom), but the spasmodic cramps, 
at least in the first stages, are much more intensive in the hind- 
quarters. 

In man, on the other hand, no matter where the site of the infec- 
tion may be located, the first symptom is usually irismvs, i. e., 
the motor centres which lie near the most vital centres of the 
nervous system are the first to be attacked. The further progress 
of the disease follows that of a tetanus descendens, or, better, a 
general tetanus, and is comparatively rapid in its development. 
The toxin, instead of largely passing to the spinal cord by the peri- 
pheral nerves of the injured part, is rapidly absorbed into the 
blood stream, and from this is first conveyed to the nerve centres 
either directly or by the nerves of the face and neck.® Zupnik 
believed these facts could be explained by the varying reaction 
between opposed groups of muscles, while Pochhammer suggested 
that the condition was due to the comparative shortness of the 
upper spinal nerves, and endeavored to show that, in general, the 
length of the nerves regulated the time of the appearance of symp- 
toms. The difference exhibited by the various animal species, 
however, in their reactions to tetanus toxin can hardly be explained 
on this basis, and I am more inclined to offer the above-mentioned 
possibility, namely, a varying degree of sensitiveness of the various 
centres for tetanus toxin. 

^ Meyer and Ransom hold that tetanus toxin, at least in animals, is never directlj' 
absorbed from the blood into the central nervous system, but always passes indirectly 
l3y means of the peripheral nerves. It is difficult to determine to what extent this 
holds true. As Permin emphasizes, both the indirect passage through the nerves 
^ 3 *)'bsorption from the blood must be granted as theoretical possibilities. 

Cases of fairly typical tetanus ascendens or local tetanus are also described as 
occurring in man, and have been carefully reviewed by Sawamura. Not only are 
such cases rare, but they are usually mild in their course and symptoms, e. g., of the 
cases collected by Sawamura, 8 recovered. 
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From these facts it is clear that the results olitaiiieti hy the 
administration of tetanus antitoxin to animals in cases of tetanus 
ascendens cannot rightfully be used as a measure ujion which to 
judge of the exact treatment required and justified in Iiuman 
cases. In laboratory animals not only is the toxin in the blood 
neutralized, but undoubtedly, in many cases, its advance in the 
lymph spaces of the nerves and spinal cord can be brought to a 
standstill. This latter result is probably also influeneefl by the 
fact that the chemical combining power, which fixes toxin to the 
ganglion cells of the .spinal cord, in tetanus ascendens, is, at first, 
largely exerted by the cells in the lower levels, so that the amount 
of toxin in the early stages is markedly diminished by its union 
with lower and less vital centres of the cord. On the other hand, 
in man, when the first symptoms have appeared, the vital centres, 
as a rule, are already in grave danger, and in a large percentage of 
cases, especially those with an incubation period under six days, 
it is very doubtful if any means whatsoever will avail to ])reservc 
these centres from attack. 

Our main eft'orts must, then, be directed toward the neutraliza- 
tion by antitoxin of the toxin which is present in the blood stream, 
and that which may be further produced and thrown into the blood. 

One can hardly hope in man to overtake and render harmless 
that toxin which is already in the lymph channels of the nerves 
or the lymph spaces of the central nervous system or that portion 
which has become united with the nerve cells and has brought 
about the initial .symptoms. Theoretically if one could inject 
antitoxin into each of these nerves or into the threatened regions 
of the cord and brain the small ])crcentage of toxin still i)resent 
in the.se lymph spaces might be neutralizetl; practically .such mea.s- 
ures are, of course, absolutely out of the question. The injection 
of nerves in the injurcfl extremity, such as the sciatic, so efl'eetive 
in the local a.secnding tetanus of laboratory animals, in human 
beings .serves very little if any u.seful purj)ose. Such injections do 
not distribute antitoxin directly to the rc.st of the spinal cord — 
they only serve to jirotect the corre.si)onding centres of those nerves 
which arc injecteil — and not only are the motor centres of the 
extremities not vital centre.s, but their nerves in man are not the 
mo.st imi)ortant conductors of tetanus toxin to the cord and brain. 
The very best one can do is to render harmless, at the earliest 
IKLssible moment, the toxin circulating free in the blood anil to 
make imi)ossible the circulation of any further toxin. For this 
pur|)ose the intravenous injection of antitetanus scrum is, as 
V. firafl' emphasizes, a nearly jicrfeet remedy, and, moreover, is 
not demandefl in overwhelming or even large doses. 

In the endeavor to cure exi)erim(‘ntal tetanus in animals one 
aims toward forcing a high concentnition of antitoxin into the 
lymph fluids, toward driving antitoxin into the lymph spaces of 
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the nervous system — in short, to overwhelm the body with large 
doses of antitoxic serum with the expectation of preventing the 
onward march of tetanus toxin toward the threatened centres of 
respiration. In these laboratory animals such a procedure is also 
theoretically more or less justifiable, for, as explained, the toxin 
advances rather slowly from below upward, so that flooding of the 
body and, thereby, to a certain extent the central ner^mus system, 
with antitoxin may be the means of preserving the animal’s life. 
In man, on the other hand, such measures not only serve no useful 
purpose but are a waste of good antitoxin.'* This surcharging of 
the lymph spaces with antitoxin is distinctly a time-consuming 
process, for the antitoxin molecule, perhaps due to its compara- 
tively large .size, does not readily pass unchanged through the 
excreting and secreting membranes of the body. By the time 
the nervous sy.stcm has been flooded it is too late — tetanus toxin, 
in man, after the appearance of symjitoms, is already in the region 
of the vital centres of the medulla and only a minimal lapse of time 
suffices for a fatal intoxication. 

To overcome this difficulty, several “short cuts” have been 
proposed. Roux and Borrel suggested that the serum be injected 
directly into the brain substance. Not onlj^ has the method proved 
to be a dangerous operation, but it has very little rational basis 
for its justification. In animals, perhaps, for the reasons explained 
above; in man there is little reason to sup])ose that it does more 
than protect its local area from toxin invasion, while the surplus 
is, in turn, absorbed into the blood stream and then follows the 
usual path of antitoxin introduced in other ways. It may be freely 
granted that if the injection could be made into the region of the 
“danger zone” a certain amount of protection might be effectively 
produced. However, naturally the danger from the toxin would 
only be substituted by the equally pressing dangers incident to the 
injection itself. 

Bluinenthal and Jacob first advocated intralumbar injection of 
antitoxin, hoping thereby to exert a more direct and quicker action 
on the toxin in the nervous .system. Here, again, in laboratory 
animals the proeedure was accompanied by good success, and 
hence found wide acceptance in the treatment of human cases. 
There can be no doubt that in such animals the method possesses 
certain advantages over some others, e. g., subcutaneous injections. 
Gumprecht was able by this means to block off the nerves of the 
lower extremities so that the corresponding spinal cord centres 
were protected against the advance of tetanus toxin. Meyer and 
Ransom confirm Gumprecht’s experiments, but they also insist 


* When, however, for his own peace of mind and with the hardly justifiable hope 
that the toxin then present in the lymph channels of the nervous system may yet be 
neutralized, the physician feels that he must resort to a large dose, this should, if 
it is to accomplish any good purpose, be given intravenously and not subcutaneously. 
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tliat the antitoxin so injected is promi)tly absorbed into the blood 
stream and has little or no effect on the toxin present in the spinal 
cord. But, granted that the lumbar level of the cord could thu.s 
be protected, this is not the “danger zone,” and is far removed 
from it. Just as vith the intracerebral injection, if the antitoxin 
covdd be introduced into the cervical region of the spinal column, 
as sugge.sted by Jonnesco, the slight advantage gained in combating 
the toxin in the lymph channels of the nerves would be more than 
counterbalanced by the dangers of the operation. 

Permin has proposed as a possible modification of the subarach- 
noid injection the lowering of the patient’s head to as near tlie 
vertical as possible, hopmg thereby to bring tlic serum, through the 
action of gravity, into contact M’ith the cervical nerve roots. In 
animal experiments this method proved to be a slight improvement 
over the usual intralumbar injections, but even here it was neces- 
sary to give the antitoxin not later than six hours after the toxin 
in order to save the animals. To say nothing of the doubtful i)rac- 
ticability of this procedure in human beings, there M'Oiild be an 
evident loss of time in bringing the antitoxin into the dcsirefl regions 
of the subarachnoid space, and it is this loss of time, when every 
minute may mean a serious difference in the outcome of the case, 
that we wish by all means to avoid. 

Early in his work on tetanus antitoxin, Behring recognized the 
theoretical advantages of the intravenous injections, but he e.xhib- 
ited a distinct hesitancy toward giving this method his unqualified 
indorsement. This hesitancy evidently, in part at least, proceeded 
from a fear of the dangers incident to the injection of a foreign 
serum into the body and a belief that these dangers Avere more 
threatening Avith intraA'ascular than AA'ith subcutaneous adminis- 
tration. It is true that Avith c.xtcn.siA'c use of diphtheria antitoxin, 
cases of “scrum Krankhcit” became fairly common, and in a small 
percentage of case.s threatening symptoms of uspliyx'ui and cax'/i 
death followed its use. Wliile, hoAACA'er, the occurrence of urticaria 
and other skin jfficnomena, folloAA-ing the administration of tvtnnus 
antitoxin, is aatU knoAvn, there are, so far as avc liaA'C been ai)le to 
find, A^ery fcAV records of “scrum death” Avhich really resultefl from 
its use. Not only has the AA-ork on anaphylaxis or proteid reactions 
shoAvn that there is little difference to be observed as regards the 
method of injecting the foreign proteid, but Avith the present i)iiri- 
fication and concentration of modern antitoxic scrums this danger 
has been re<Iuccd to a negligible minimum. 

On the contrary the subcutaneous method has met Avith much 
more faA'or from the clinical Avorld, and largely because of its 
sim])licity and case it may be said today to be the one most usually 
enqiloyed. It should be distinctly emphasized that for therapeutic 
or curative purposes, f. r., after .symptoms have appeanal, this 
method is a useless and irrational Ava.sti' of precious time, .All local 
subcutaneous injections of antitoxin are able fully to protect the 
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local area from toxin. But our main purpose is not to protect the 
local area, but to reach the toxin circulating in the blood. 

I propose, therefore, that every case in which symptoms of 
tetanus appear be treated at once, without delay, with an intra- 
venous injection of 3000 units’^ of antitetanus serum. The “ at once” 
should be emphasized. Even the saving of minutes of time may 
mean the difference between the life and death of the patient. 
The experiments of Donitz and others show with what exceeding 
rapidity toxin travels in the body and how soon it passes in part 
beyond the reach of all antitoxin. It is not believed that by this 
or any other blown therapeutic procedure the lives of all or even 
of any large proportion of tetanus patients can be saved. Prophy- 
laxis is, as has been shown,'’’ the only means known at present which 
can bring the death rate in tetanus to anywhere near the zero point. 
It is desired here merely to . emphasize that by this method every 
patient who exhibits the symptoms of tetanus is given the best 
possible opportunity of preservmg his life. Difficult or dangerous 
surgical operations, such as the intracerebral method or intralnmbar 
injection, need not be considered; the loss of time and local pain 
of subcutaneous injections are avoided, and, what is of less theoret- 
ical, but nevertheless often of more practical serious moment, the 
use of large amounts of serum is obviated. The method consists 
simply in the immediate insertion of 3000 units of antitoxic serum 
into one of the veins of the elbow.’ 

‘ In the work of Aschoff and Robertson twenty antitoxin units (Germ.'in standard) 
was suggested as the unit dose for intravenous injeetion in cases of outijroken tetanus. 
This amount was more or less arbitrarily fixed. It is, for one thing, in Germany 
the usual prophylactic dose, and is held in bottles containing exactly this amount. 
The amount of antitoxic serum which neutralizes an amount of test toxin which 
would destroy 40,000,000 grams of mouse contains 1 unit of antitoxin by the German 
standard. In the United States a unit is defined ns the amount of antitoxin required 
to just neutralize 1000 fatal doses of tetanus toxin for a 350-gram guinea-pig. Sup- 
posing both mice and guinea-pigs to be equally susceptible per gram weight to 
tetanus toxin, it may at once be seen that the German antitoxin unit is about one 
hundred and fifteen times as potent as that of the United States. If we should accept 
the work of Behring, who states that a guinea-pig is six times as sensitive to tetanus 
toxin per gram weight as a mouse, then the Gennan unit would be correspondingly 
greater in neutralizing power. However, the figure 3000 has been selected in this 
country as representing an approximate equivalent to the original figure. 

' Robertson, The Prophylactic Use of Tetanus Antitoxin, Ameh. Jour. Med. Sci., 
May, 1916, p. GG8. 

’ In this connection must be noted the theoretical possibility that at the time of 
the injection of antitoxin there may be no toxin then present in the blood stream. 
There are many facts which indicate that the formation and absorption of toxin 
occurs, under usual conditions, in the early days of a tetanus infection, and that then 
both the presence of granulation tissue and the exhaustion of the bacillus’ growth 
or toxin forming ability greatly diminish or even entirely prevent further entrance 
of toxin into the blood and lymph streams. Also, Pochhammer claims (p. 683) 
that “each tetanus patient, either man or animal, at the time of the outbreak of 
symptoms often already possesses in his blood serum large quantities of antitoxin.’’ 
If one could be certain in any given case that either of these conditions prevailed, 
the intravascular injection of antitoxin (or administration by any other method) 
could have no reasonable purpose. However, not only has little proof been advanced 
mr Pochhainmer’s as.sertion, but, on the contrary many times (among others by 
Nissen, Brunner, Buschke and Ocrgel, and Symanski) the pre.scncc of tetanus toxin 
has been demonstrated in the blood. On the whole, we must follow those rules in 
treatment which give the most reasonable expectation of success. 
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Furthermore it is of little or no value to repeat this close twice 
a (lay or every other day or, in the large majority of cases, at all. 
The one injection of 3000 units is amply sufficient to Jicutralize 
the toxin -which might be elaborated and absorbed from any ordi- 
nary tetanus infection, and this antitoxin will remain effective in 
the blood stream for at least one week, i. e., long enough to decide 
the issue in almost all cases of human tetanus. If the case should 
become clironic or suffer a recurrence or any other special condition 
.should develop which might indicate the advisability of gi\-ing more 
antitoxin, there can be no objection to a second or even a third 
dose; but here again it should be emphasized that a small dose is 
fully as effective as a large one and a large dose is as unjustifiable 
the second time as it was the first. 

In conclusion, I should like to be certain that undue emphasis 
shall not be placed upon the element of dosage. The proposal is 
that as soon as symptoms of tetanus have appeared, 3000 units of 
antitetanus serum should be injected at once into the circulation. 
The immediate intravascular injection is the important feature and 
the amount of the dose a purely secondary matter. Personally I 
am fully convinced, for reasons which cannot be discussed here, 
that one-half this amount would be just as efficacious. Twice this 
dose, however, can do no harm. The main stress is here laid upon 
the recognition of the theoretical considerations which underlie 
the therapeutic application of antitetanus serum and a rational 
modus operandi based upon these principles. 

Naturally the complete treatment of the disease involves the 
application of many other measures the consideration of which 
does not come within the scoj)e of this paper, but will be fully di.s- 
ciissed in a later article. 
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IMedical Considerations by Dr. Barclay. 

The treatment of intestinal stasis can no longer he relegated 
to tlie realm of empiricism but demands an individual study of 
each case, including a careful history — physical, laboratory, and, 
in many instances, Boentgen-ray e.xamination. 

Regarding the history, tliere are some general points which at 
first may sound trivial, hut which often have a profound hearing 
on the case. Among these is the mode of living. Many me.n and 
women sufl'er from Jiahitual constipation siinjily tlirougji lack of 
regular Jiahits; men who commute, cat their breakfast with an 
eye on tlie clock and before the last mouthful is swalloived, .seize 
Jiat and coat and rush for a train. Some young women, either 
from diffidence or lack of proper hygienic education, never seek 
the toilet until the demand becomes imperative. 'I'lic inclination 
to defecation being resisted, the desire soon passes away and 
often does not occur again until the ne.xt regular period. 

It is tliis voluntary inliibition of defecation, with its consequent 
retention of feces, tliat leads to the blunting of tJie sensibility of 
the rectum, and is one of the most potent factors in tlie iiroduction 
of a common variety of stasis. 

The human intestines, as a rule, evacuate their contents every 
twenty-four hours, usualB'' after breakfast, altliough there are 
exceptions to tliis in ajiparently healthy persons, who defee.'ite 
at intervals of forty-eight hours to four or five days; but they are 
the exception. This desire to defecate after breakfast is partly 
habit, but due more to the .stimulus of food entering a completely 
empty stomach and starting intestinal peristalsis. 

The intestinal movements under certain conditions are inhibited 
by nervous infiuences. Thus, Cannon found that intestinal move- 
ments in cats ceased when tlicy were excited or angry. 

Much of tlie activ ity of tlie intestines dciiends on the chemhxd 
as well as the mechanical stiniulation of the food, its digestion, am! 
its bacterial ilecornposition. 

\'cgetable food is more important than animal, both on aeeount 
of the mecdianical irritation and hecanse of its stimnlation tliroiigh 
fermentation. 
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The question in treating any case of stasis is to find out the 
etiological factor or factors. 

A careful history, as has been said, is the first essential. The 
examination of the abdomen, rectum, stool, urine, and possibly a 
lloentgcn-ray follow as a routine measure. 

In examining the abdomen the following points should be 
especially noted : 

The habitus, namely, the degree of the costal angle. Such cases 
presenting the so-called habitus enteroptoticus, with the narrow 
costal angle and generally poor muscular develojjment, have a 
tendency to visceral ptosis with its resulting kinks and angula- 
tions. Again, such persons are much more prone to constipation 
than are those with a normal, well-developed habitus, owing to 
a weakness of abdominal and pelvic muscles. 

The former teaching that constipation was the result of colonic 
atony or spasm is, in the light of more recent work, no longer 
tenable. Holtzlaicck, Hert7,, A. E. Barclay, and others have shown 
that the intestinal iiropulsion of contents is not a slow, gradual 
process, Init one which they term “mass movements,” namely, 
a sudden forward movement of the entire fecal mass, the action 
being exceedingly rapid. Holtzkncck has reported an observation 
where tiie head of the bismuth column was in the region of the 
hepatic flexure, and when the movement finished, which took 
about three seconds, the head of tiie bismutli shadow had advanced 
beyond the splenic flexure. This mechanism appears to be: (1) 
a relaxation of the tonic action of the muscular coats; (2) followed 
by a big peristaltic wave that sweeps the whole contents along. 
The movement probably occurs three or four times a day, and it 
is strongest after breakfast when food is received in the stomach 
after a night’s fast. 

Leaving out of consideration the question of kinks and angula- 
tions and inflammatory conditions, such as a chronic appendix, 
we recognize two main types of constipation: (a) that occurring 
in the sigmoid and rectum; {h) that occurring in the cecum, which 
has been termed “true constipation,” and is due to a failure of the 
mass movement. 

The former, i. c., rectal constipation, is much more common. 

It is highly improbable that tlie cecum has any part in the 
forward propulsion of feces. This portion of the gut apparently 
has a separate mechanism or peristalsis for the mixing of con- 
tents and feeding them into the ascending colon preparatory to 
the occurrence of the “mass movement.” 

Hertz attributes the dilated splashing ceca to the result of a 
failure^ of ^ the forward mass movement, the intestinal contents 
regurgitating back into the cecum, causing an inflammatory reac- 
tion which results in relaxation and absorption of the mucosa and 
muscular coats, and that such ceca are the results and not the 
cause of constipation. 
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The cecal or “wet constipation,” as it has been called, is liable 
to be associated witli symptoms of toxemia, while, on the otJier 
liand, the rectal and sigmoid tjiie, which has been termed “dry 
constipation,” is rarely associated witli any toxic sj-mptoms. 

When we come to consider the etiological factors in tliese types 
of stasis the whole problem is wTought with many difficulties*, for 
it must be realized that the large intestine is but one part of a 
complex organization so closely Jinked together by nerve-centre 
relays and subcentres tliat it is almost impossible to separate the 
constituent anatomical parts and deal witli them separately. 

Whether these sloppy ceca are the result of faulty mechanics or 
bacterial infection is still undetermined; the general feeling is one 
of faulty meclianics, the inflammation and infection being secondary. 

Ileal Stasis. In 1903 Arthur Keith demonstrated tlie existence 
of a strong ileocecal sphincter in man; he suggested, and his obser- 
vations have been borne out b.y otlicrs, that the function of this 
sphincter is to prevent the contents of the ileum from passing 
too rapidly into the cecum and not, as has been suggested by some 
observers, to jirevent antipcristaltic wa\'es, which do not normally 
occur in tlie ascending colon, from passing feces from colon to the 
ileum. 

Alan Newton and Hertz showed that bismuth containing chyme 
reached tlie end of the ileum an hour or longer before any appre- 
ciable quantity j)as.sed into tlie cecum, and tlicat the ileum is still 
full four to seven hours or more after tlie last trace of bismuth 
has left the stomach, consequently an accumulation of chyme 
occurs in the last few inches of the ileum, where it remains and 
undergoes digc.stion for a longer period than in the stomach; this 
ileal stasis, up to a jioint, is a phy-siological condition. 

Normal ileac stasis is increased in all conditions leading to spasm 
or to the iidiibition of the normal relaxation of the ileocecal 
sphincter. 

In acute appendicitis, for example, the sounds which normally 
indicate the squirting of the contents of the ileum into the gas- 
containing cecum cease completely, owing, probably, to s{)asm 
of the sphincter. 

Also an accumulation of feces in the cecum will give rise to back 
pressure, and in every case of cecal constipation one will see 
evidence of ileal stasis. Thus the necessity of having the colon 
well cleaned before attempting to make a radiographic diagnosis 
of ileal stasis. 

Stasis of tJie terminal ileum can result, according to Lane, from 
a thickened mesentery band supporting the terminal end of the 
ileum, while the cecum and remaining portions of the small intestine 

arc allowed to sag in the pelvis. 

Lane, as is known, furtlier maintains that tlie pull exerted by 
the proiap.'cd small intestine exercises, through the medium of the 
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jejunum,, a strain on tlie termination of the duodenum, producing 
a kinking at tlie duodenojejunal jimetion, and giving rise to a 
partial obstruction at the terminal portion of the duodenum. 

It would seem, from numerous radiographic studies, that ptosis 
of the intestines alone does not lead to stasis, except m rare instances 
at the splenie flexure, from too acute angulation. 

In fluoroscopic examination of the colon it often appears as if 
there were exceedingly sharp angles at the hepatic and splenic 
flexures, but tliis would seem to be due more to the shadow being 
cast in a single plane, for when viewed from the side they form a 
wide angle. 

Adhesions involving the limbs of the hepatic and splenic flexure 
can almost always be determined by ascertaining if they can be 
separated by palpitation during the fluoroscopic examination. 
I have observed numerous pelvic ccca and transverse colons in 
patients whose bowels were functionating normally, and in my 
opinion sucli cases of ptosis arc not in themselves sufficient to 
cause stasis. 

A ptosis of the transverse colon, in my experience, never leads 
to kinking at the hepatic flexure, although an enlarged and jjro- 
lapsed right kidney has been known to produce obstruction by 
pressure at this point. 

As a rule, in most cases of constipation, a single part of the 
bowel, such as the rectum, pelvic colon, ascending colon, or splenic 
flexure, is involved, and treatment sliould therefore be directed 
to that part, and many of these conditions require surgical inter- 
ference. 

In those cases in which the whole colon is involved, medical 
treatment almost invariably succeeds. 

A simple but valuable test for judging intestinal motility con- 
sists in giving a few capsules of charcoal and noting how long it 
takes the coloring matter to appear in the feces. It takes on an 
average four and three-eighths hours for the feces to reach the 
cecum, nine hours to the splenic flexure, and eleven hours to the 
brim of the pelvis. In defecation all the contents of the bowel 
beyond the splenic flexure are excreted, so that charcoal given 
eight hours after the morning stools — say about 4 ilm. — would 
under normal conditions appear the following morning in the 
feces, or sixteen hours after its ingestion. 

Such a test is useful in diagnosing doubtful cases of stasis. 

The feces should be examined in every case of constipation. 
From the gross examination one is able to make a fair estimate 
as to the amount ;of elimination and the general character noted 

whether it consist of a formed, well-digested cylinder, or if com- 
pressed to the “lead-pencil” shape, as is seen when spasm or stric- 
ture exist. When the residue has been retained for a long period 
of time in the pelvic colon it is apt to be lumpy in character, and 
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may be streaked with blood derived from tiie irritation of tiie 
rectal mucosa. 

The existence of a colitis is characterized by tJie ])rcsencc of 
mucus and, at times, undigested food. The mucus may be mixed 
with the feces or be paksed at the same time, having a viscid, glairy 
appearance; or else it appears in strings or cylinders— the so-called 
“ bowel casts” — resembling strips of wet tissue paper, which charac- 
terizes ,a mucomembranous colitis. 

The significance of such a colitis is, I believe, infection, which 
may be the result of stasis or, as lias been argued by some autliori- 
ties, among them Keitli, of London, tlic infection being the cause 
of the stasis, resulting in injury to the intestinal musculature. 

The effects of stasis and its resulting toxemia arc numerous and 
manifold. 

Much work has been done on the excretion of indican and tlic 
ethereal sulphates, and there is no doubt tliat an excess of indican 
Is often associated with serious intestinal disturbances. But many 
persons pass large amounts of indican for j^ears and remain in good 
healtli, and, on the other Jiand, indican is not passed in many 
instances in which tlic patients might be tliought to have alimentary 
toxemia. 

It is generally allowed that tlie poison is not indol, indican, or 
ctlicrcal sulphates, but just as we do not know wJiat is the poison 
in uremia or diabetic coma, so we do not know certainly which 
arc, in everj’ case, the offending microorganisms; nor do we under- 
stand the circumstances favoring tlieir appearance and develop- 
ment. 

Ilerter taught that tlicrc are probably three groups of cases: 

(fl) Tlic indolic, in which tlic probable fault was that of the 
colon bacillus invading the lower jiart of tJie small intestine and 
the patient was unable to digest carbohydrates and usually passed 
an abundance of indican. 

(/;) The saccliarobutyric, in ivJiich tlie organism mostly con- 
cerned is the Bacillus aerogenous capsulatus; the abnormal changes 
here occur in the large intestine. 

(c) A tliird group composed of groups («) and (fj). 

The investigations of Mutdi, of London, “on the baehTial 
activity of the alimentary tract,” have revealed the following facts: 

1. The infection of the ileum with coliform organisms is unin- 
fluenced by the gastric secretion. 

2. The excretion of the complex tyrosin and tryptophane decom- 
position products varies directly with the degree of tJiat infection 
with coliform organisms. 

The excretion of indoxyl, indolacetic acid, and hydroxyfiiicuvl- 
acetie acid is uninfluenced* by an infection of tlie ileum with 
strcjitococci or witli Bacillus acidojihilus of Mono, and that liydroxy- 
phenylaeetic aciil varies in proportion to the degree of ilial .sta.ds. 
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4, That an infection of the ileum with Bacillus aminophilus 
occurs in constipated persons witli subnormal blood-pressure, but 
not in other constipated patients. 

Chronic infection of the ileum with Staphylococcus citreus has 
been shown to be present witli chronic septicemia due to the same 
organism and witli the chronic joint, lymphatic, and splenic changes 
classified as Still’s disease. 

The constitutional changes and tliose in the joints, lymphatic 
glands, and spleen were abolished by colectomy. 

Fifty-five ilea of patients ivitliout Still’s disease were free from 
Staphylococcus citreus. 

. The above is a brief citation of a portion of the exceedingly 
interesting work jS'Iutch is doing relative to intestinal chemistry 
and bacteriology. 

The fact remains, however, that whetlier we liave been able 
to isolate the poison or poisons, or whether such a poison is the 
result of putrefactive decomposition of stagnant food materidl, or 
the result of direct infection of the intestinal tract itself, there has 
already accumulated a large amount of corroborative evidence to 
substantiate tlie fact that under improved intestinal drainage an 
amelioration or cure takes place in many or all of the symptoms 
of intestinal toxemia. 

It has been constantly argued that thousands of persons are 
constipated and yet d,o not suffer from symptoms of poisoning. 

When we recall the physiology of the colon it is borne in mind 
that food enters the cecum through the ileocecal value in prac- 
tically a fluid consistency, and tliat durmg its passage along the 
ascending and the first half of the transverse colon the fluids are 
absorbed, leaving the fecal residue, and that from the distal half 
of the transverse colon onward there is but comparatively little 
absorption. 

I think it is ■well substantiated clinically that when the arrest 
occurs in the descending colon, sigmoid, and rectum it is accom- 
panied by little or no symptoms of poisoning. 

I have recently had a patient who suffered from a profound 
constipation due to adhesions involving the upper portion of the 
sigmoid; her bowels did not move for periods of four or five days, 
and then unsatisfactorily after repeated enemata, yet she did not 
suffer from any symptoms which could be attributed to toxemia. 
The blood showed, in moderation, the clianges generally attributed 
to constipation, namely, leukopenia, mild anemia, and relative 

lymphocytosis, but otherwise her general health was comparatively 
good. 

On the other hand, stasis of the cecum and ascending colon is 
not infrequent with toxic symptoms. 

Nature has established certain protective agencies or lines of 
aelence which under physiological conditions prevent the entrance 
of toxins into tlie circulation. Tliese are: 
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1. riie hcaltliy intestinal mncons membrane 'wiiicli presents 
a harrier by its relative impermeability so that tlieir difFusion takes 
place slowly and time is allowed for the action of the digestive 
secretions which destroy tlie microbes and neutralize tlie poisons. 

2. The gastric and pancreatic juices and, to a less degree the 
bile, all liaye destructive and neutralizing properties. 

3. The liver, which has a high degree of detoxinizing power. 

4. Tile glands of internal secretion. 

In undertaking tlie treatment of any case of constipation the 
physician must constantly bear in mind that it is a condition into 
which many factors enter, both psychic and reflex. 

There are numerous cases on record whicii ]ia\-e been treated 
successfully by the mental healers and tlie Ciiristian Scientists. 
Fear, whether conscious or subconscious, is undoubtedly an under- 
lying factor — fear that tlie bowels will not move. Often a firm 
assurance that thej' will move and a discontinuance of tlie nightly 
pill {ire all tliat is necessary to accomplish tlie results. 

In the past two years we have had a not inconsiderable number 
of patients who have been treated, so to speak, by “assurance,'’ 
witli good results. 

Of course, in all cases of constipation tlie education of regular 
habits in going to tlie toilet and in not being hurried or interrupted 
are of the greatest importance. 

It is a matter of common experience that exercise is most bene- 
ficial to intestinal peristalsis; tliis is due to botli the increase of 
food intake with its resulting residue and the creating of rapid 
changes in intra-abdominal pressure, tlius, so to s])cak, mas.saging 
the intestines and producing more active peristalsis. 

Among the patients who arc unable to obtain nctivc outdoor 
exercise a daily routine of calisthenics may be prescribed, hluch 
help will be found in a practical, well-illustrated monograph by 
hfuller, entitled J\h/ System. 

ISIassage is of benefit in certain selected cases in which a general 
state of intestinal inactivity exists, but .should not bo employed as 
a routine measure. It should be practised by one who lias some 
knowledge of the general anatomical conditions. Its prolonged 
or injudicious use may lead to contlitions of spasm, and in.-ty ulti- 
mately jirovc more detrimental than beneficial. It is contra- 
indicated in spa.stic conditions of the colon or when there is any 
suspicion of appendix disea.se. 

Poorly nourished individuals with the entcroptotic habitus and 
visceral ptosis, who are almost invariably constiii.-ited, recpiire two 
essentials; the finst is an improvement in their generiil condition 
and the second a good, firm, well-fitting abdominal support. In 
these extreme cases of malnutrition nothing short of ii thorough 
re.-it cure will help their general condition. • i i • i 

Such !i rest cure consists of from four to five wi'cks in bed u ith 
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forced feedings, giving tlicm food of iiigli caloric value in small 
quantities six times a day. The rest in bed removes the drag from 
the mesentery and allows a straightening out of any tendency to 
angulation in the intestines. 

Fat is first formed in the great omentum, where the blood supply 
is richest, and such an increase in the omental fat sein'^es as a pad- 
ding to the prolajised viscera, giving them a very material support. 

By such a “cure” from ten to twenty pounds’ weight can be 
added. Then on allowing them to resume the upright posture — 
a process which should always be done gradually — a firm, well- 
fittipg support is furnished, which should be adjusted in the morn- 
ing before getting up and worn through the day. Such a support 
should be either in tlie form of a belt or corset. Not only do these 
supports tend to raise the- viscera into a more normal position, 
but tliey increase tlie resistance of tlie abdominal wall. This resis- 
tance is important in raising tlie intra-abdominal pressure in the 
act of defecation. 

We ha.ve had many cases of apparently hopeless invalidism 
restored to an active, useful life by such procedure. 

Diet is an all-important factor in every case of stasis, not alone 
the character of the food, but tlie quantity. Some persons, espe- 
cially those with gastric indigestion, either do not eat enough or 
else select such articles as leave insufficient residue to stimulate 
intestinal peristalsis. 

To a large degree intestinal activity depends upon the mechanical 
.stimulation of the cellular food residue and the distention of the 
bowel by food. This distention in its turn is due to the indiges- 
tibility of the cellular elements, so that diets lacking in the cellular 
residue materially diminish peristaltic action. 

The chief chemical stimulants of intestinal activity are sugar, 
organic acids, and their salts. To a less degree are the neutral fats, 
soaps, and glycerin representing the digestion and bacterial decom- 
position of meats. 

Some authors, among them von Noorden, maintain that the 
coarse, scratchy diets are suitable in practically all cases of intes- 
tinal stasis, even in the presence of mucous or mucomembranous 
colitis; and that by persisting in them the bowels ultimately 
become regular and the colitis is cured. Such diets contain prac- 
tically all t^e vegetables which are all more or less rich in their 
cellular elements; especially* to be mentioned are oatmeal, whole 
wheat (not bromi) bread, and such fruits as prunes, apricots, etc. 

However, when there is a colitis, as evidenced by the presence 
of mucus in the stools, or when abdominal palpitation shows spasm 
of the colon, our experience has been that such cases do better 
on a less scratchy and irritating diet, using such articles as leave 
less residue, and having them prepared largely in the form of 
purees. 
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As the colitis and spasm improve tlie coarser articles of diet ma\' 
be gradually added. 

The medical treatment of intestinal toxemia is practically purely 
dietetic, for in no case have ive seen more tlian temporary improv^ 
ment from the so-called intestinal antiseptics. In certain instances 
apparently gratifying results are experienced by tlie lactic acid 
producing bacilli, but on tlie discontinuance of tlieir use tlie old 
train of symptoms soon recur. 

In cases of to.xemia one vill find tlie dietetic suggestions of 
Combes to contain mucli valuable data. We ha^'c used liis ivork 
largely as a basis for our treatment in auto-intoxication, ivitli 
good results. 

The aim in everj' case of stasis is to restore tlie bowel to its 
normal function, to cut out the use of cathartics, and to correct 
a faulty hygiene and adopt a diet suitable to the individual case, 
employing sucli mechanical measures as are indicated. 

There is one preparation, however, whicli must be considered 
in relation to tliese conditions, namely, paraffin oil. The use of 
this oil was called to tlie attention of tlie profession liy Lane, of 
London, and it has deservedly acquired a wide reputation. 

There are many cases of stasis in which tlie circumstances in 
life prevent carrying out many of the above-mentioned details, 
where certain anatomical conditions exist tliat require more aicl 
than we can give by means of diet, supporting belts, and aeces- 
.sories, and yet when we do not feel tiiat iJie condition is sudi that 
an operation is imperative. Paraffin oil, in a large number of these 
cases, gives most excellent results and, so far as we know, may be 
used indefinitely and in large amounts. Its results arc particularly 
gratifying in tlie dry or rectal types of stasis. Some writers ha\c 
laid stress on the use of a more viscous oil, namely, those of the 
highest specific gravhy; but in our exjierience tin’s lias not been a 
very important point and tlie lighter oils have given equally good 
results. 

Some patients complain tliat the oil oozes from the anus or will 
be passed witliout producing any movement. This can sometimes 
be avoided by the use of a little agar-agar in conjunction with it. 
As a rule, after a few days and when the fecal stream has been 
started the leaking ceases. Agar-agar is a simple carbohydrate 
from seaweed. It has tlie property of absorbing water aiul resists 
tlie action of intestinal enz.\mics and bacteria; it passes practically 
unaltered through tJie intestine.s, increasing tlie intestinal residue, 
but in itself is not particularly efficacious. It should not be used 
in cases in which there is any cvidenc-e of an inflarnerl intestinal 

mucous membrane. ..... 

In the majority of cases of beginning treatment for .stasis it will 
he found necessary at first to move tlie bowels every second or 
third day cither by the use of saline or oil ciiernafa. Such a course 
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of cnemata will in itself clear out an impacted rectum and often 
. start the bowels working in a normal manner. 

No paper on the subject of stasis and intestinal toxemia is com- 
plete without the mention of autogenous vaccines. Within the 
past two or three years some sporadic work has been done along 
tliese lines with varying degrees of success; for the past two years 
we liave been using sudi vaccines, having cultures made from the 
stool and taking out the predominating organism, which generally 
consists of tlic colon bacilli. 

In many instances vaccines used in conjunction with diets and 
general hygienic measures have given us most excellent results, 
the symptoms of toxemia, clearing up; and in some cases the 
bowels have taken on a normal function with little or no further 
treatment. We feel that in the more pronounced cases of toxemia 
they are ccrtjiinly A\'orthy of a trial. 

Organothcra])y, although still in an empirical stage, infrequently 
gives some brilliant results in stimulating the insufficient aiititoxie 
function of the organs of internal secretion. Thyroid extract 
administered in grain doses after meals in many cases of long- 
standing toxemia helps the overworked internal secretions in 
their elforts to neutralize tlie poison. 

Our endeavor has been, in a limited time, to make a brief outline 
sketch of the present-day conception of stasis and its medical 
treatment, together with its complicatio]i, intesti]ial toxemia. 

The surgical aspect of the subject will be discussed by Dr. 
McWilliams. 

Surgical Considerations by Dr. ISIcWilliams. 

The surgical treatment of constipation and intestinal stasis is 
probably the most frequent and prominent topic before the medical 
world today. Scarcely a medical journal ai)pears without an 
essay on intestinal stasis. Notwithstanding the discussion and 
experimentation that is being conducted, the ijroper surgical 
treatment of the condition will eventually be worked out on a 
rational basis, and it will find its proper place as other procedure 
in surgery have done in the past. In the mild and non-toxic cases, 
it cannot be too strongly emphasized that thorough medical 
measures should be persistently conducted before thinking of 
resorting to surgery. In the severer toxic cases it is well to have 
a thorough Roentgen-ray examination of the intestinal tract made 
at the outset of the treatment, so as to rule out the presence of 
any gross surgical lesion in order that valuable time may not be 
lost in unavailing medical treatment when the patient may need 
. surgery. Surgery is a valuable succedaneum to medical treatment 
when it is used with intelligence and judgment. We take issue 
with those who advocate the removal of the large bowel for two 
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main reiisons: (1) because of tlie immediate Jiigli mortality of 
the operation, n-liicli is between 30 and 40 per cent., an altogether 
too ^eat mortality, it seems to us, to warrant the surgeon in per- 
forming it for a malady wliich, in the vast majority of cases, is not 
in itself fatal, and (2) becau.se tlie removal of the entire large 
bo\yel is at times followed by an intractable and exliausting diarrhea 
which may last for montlis. At tlie present time tlie vTiters know 
of a patient wiiose entire colon was rcmo\'ed for intestinal stiisis 
three months ago in one of our large institutions. Her condition 
has been and is now most patlietic, for she lias been in bed .since 
the operation, having from twenty-five to thirty loose stools a day, 
and these cannot be controlled. Lane says these cases of diarrhea 
after operation will eventually clear uj); but what ojijirobrium is 
brought upon surgery when an operation is done which may lead 
to such an unfortunate result — worse than the lesion for which 
the operation was jierformcd. 

The short-circuiting operations, such as placing the terminal 
ileum in the sigmoid flexure or rectum, have a low mortality, but, 
as a rule, they ha^-e failed to cure because of a backing up of the 
feces into the excluded gut, where they remain, allowing ab^iorj)- 
tion to take jilace from them. . Distressing diarrhea may also occur 
after this operation. The operation has, however, seemed to do 
good in some selected case.s, and may be tried, but the surgeon 
should not be disappointed in not cfl'ccting a cure. It would seem 
as tliough tliis operation could do the patient no great harm other 
tlian a more or less transitory- diarrhea. 

An operative procedure which, we believe, will be found to be 
the liest in those severe cases in which no other surgical lesif)n can 
be discovered to account for the stasis, is the removal of the cecum, 
ascending colon, hepatic flexure, and half of the transverse colon. 
In this operation the immediate mortality is lower than in total 
colectomy, and the remaining portion of the large bowel will allow 
of a solidification of the feces, .so that tlierc will be no suliscquent 
diarrhea, or if tlicre lie any, it will be but slight and transitory. 
The ends of the ileum and the transverse colon may be closed and 
a sidc-to-side anastomosis made between tJiem, or if speed be 
advisable a Murphy button may be placcfl between the end of the 
ileum and the side of the transverse colon, tlie end of the colon 
being previously closed. 

Ilefore resorting to tins radical procedure, liowcver, a tlioroiigh 
cx]iloration shouhi be performed to endeavor to find some surgical 
lesion which may be removed by less severe measures. A riglit 
rectus incision should be made, l)eginniiig at the navel and ruimiiig 
up as far as necessary. The incision is made close to the inner 
border of the rectus muscle, which is retracted outward. 'J'lie gall- 
bladder is first explorefi for calculi aiifl for adhesions to the. duo- 
denum and transverse colon. Our feeling is that if it can be done 
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without undue risk to’ tlie patient the gall-bladder, if it is adherent 
or is pathologieal, should be removed, as this will be the best 
guarantee against a recurrence of tlic adhesions and inflammation. 
Gastric and duodenal ulcers should be next searched for and, in 
the ordinary case, if they be present all that will be necessary will 
be a gastro-enterostomy, to which may possibly be added the closure 
of the pylorus by wrapping around it a strip of fascia, best taken 
from the rectus aponeurosis. 

The various mechanical causes of intestinal stasis should then 
be searched for and, in order to understand exactly what we are to 
search for, it will be necessary to give a brief resume of these 
causes. It is only wlicn tlie contents of the large intestine stagnate 
unduly that harm results, and the more the stagnation in the large 
intestine, die greater is the resultant harm. The worst cases are 
diose in whicli prolonged stasis occurs both in the large and in the 
small intestine. Stasis in the lower end of the ileum is produced 
in three ways: Fir.st, the simplest of these is for the appendix to 
be so placed that it interferes with die passage of the ileal contents 
into die cecum wlicn the patient is upright. The appendix is then 
usually internal, retrocecal, and its tip firmly attached liigh up, 
allowing the proximal and distal loops to sag, while the portion of 
the bowel attached to the appendix remains fixed, producing 
obstruction. A. second means of obstruction is the following: 
any marked degree of stasis in the large intestine will lead to delay 
in the passage of the ileal contents into the cecum, which is already 
overfilled. Tlie loaded ileal coils consequently drop into the pelvis 
and the terminal coil of the ileum rises vertically over the pelvic 
brim to the ileocecal entrance, and the ileal contents are therefore 
compelled to ascend a long vertical path, the prominence formed 
by the pelvic brim and the sacral promontory producing more or 
less obstruction. In some patients the cecum also occupies the 
pelvis, and it may become abnormally elongated, dilated, and 
mobile. A third way in which ileal stasis is produced is by Lane’s 
ileal band, which is caused by the continued pull on the mesentery 
by the overloaded ileum, resulting in the formation of thickened 
bands in the situations where the pull is the greatest. These bands 
tend to prevent the dropping of the ileal coils; that is, some of the 
coils drop while others remain fixed. In general enteroptosis, if 
all the coils prolapse equally there may be no difficulty in defeca- 
tion. It is the irregularity in the position of the prolapse which 
in other cases produces the difiiculty. A single band. Lane’s ileal 
band, placed within four inches of the end of the ileum is most 
potent to produce obstruction in the subjects with ileal stasis. 
With this band, while the patients are recumbent, no obstruction 
exists. This is the reason why recumbency in bed, the importance 
of which Dr. Barclay has dwelt upon, is so helpful. In the upright 
posture, however, tlie cecum drops on one side of the fixed band 
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B'hile the ileum prolapses on tlic otlier side. TJie bowel is eon- 
sequently lield up at the kink and its lumen is obstructed at this 
point. The results of tliese tliree methods of producing obstruc- 
tion are the same. Bacteria invade tlie stagnant ileum from the 
cecum and ascend the small intestine, where tlieir influence is 
exerted the most severelj' at the upper end, as on tlie duoflenum, 
causing ulcers; on the gall-bladder, producing inflammations and 
calculi; and on the panereas, causing clironic pancreatitis. Jordan 
says that in operations on the subjects of ileal stasis tlie duodenum, 
which is fixed, is always found to be distended, due to tlie kiuk 
producing obstruction at the junction of the fixed duodenum 
with tlie free jejunum, produced by the jejunum being pulled 
^•crticaIly downward by tlie overloaded lower ileal coils. 

Stasis in the Large Bowel. The cecum tends to become dilated, 
elongated, and displaced into the true pelvis, which it occujucs 
to the inconvenience of other structures. This tendency to fall 
is met by new bands being formed, exterm] to tlie cecum and 
ascending colon, which fix these structures to the abdominal wall 
(Jackson’s membrane). The lowest band includes the appendix 
and may produce symptoms of varying severity comprised under 
the term of “chronic appendicitis.” The next kinks whicli develop 
arc tliose at tlie hepatic and splenic flexures. These are very rare. 
To meet the drag caused by tlie prolapsed transverse colon in 
addition to the loaded cecum, peritoneal bands develop which 
drag these flexures upward and convert the passage from a round 
turn into a sharp kink. This is exaggerated still further by the 
formation of bands connecting tlie adjacent surfaces of tlie ])ro- 
hqised transverse colon witli the sides of the ascending and descend- 
ing colons, which serve to transmit some of the weight of the loaded 
transverse colon through tlie ascending and descending colons to 
the abdominal wall, tlius taking off some of the strain from the 
convexity of the stomach. These bands are evolutionary and are 
not inflammatory. The transverse colon may sag so like a V that 
its apex may come to occupy the jielvis, where it may become 
adherent. 

By the kinking at the hciiatic and splenic flexures, obstruction 
may rarely be jiroduccd. A kink may develoji at tlie level of the 
iliac crest on tJic right side, wlicre a .strong band of adhesiou.s may 
attacli and control the lumen of the ascending colon sullieiently 
to cause some obstruction at this point. Another band may d(;veloj) 
between tlie under surface of the liver and gall-bladder and tlie 
pylorus and transver.se colon, producing obstruction, 'riic “last 
kink" afleets the large bowel on the left side wJiere it eros.ses the 
brim of Uie true jielvis. These latter bands rleveloji early in life 
and form between the iieritoneinn of the iliac fossa and the outer 
surface of the mesentery. The ovary and l'aIloi»ian tube are often 
involved in tJiese ad)ie.sions. 
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We will now continue the cxjiloration of the abdomen, which 
was interrupted above. Adhesions binding the transverse colon 
and pylorus to the liver and gall-bladder should be divided trans- 
versely. The operative treatment of duodenal distention, due to 
kinking at the duodenojejunal junction, resolves itself into the 
removal of tlie obstruction at iJic lower end of the ileus, and 
consists in the transverse division of the controlling band, i. c., 
Lane’s ileal band, witli vertical suture of it and in the removal of 
the appendix. An elongated, dilated, mobile, prolapsed cecum may 
be latterly plicated after removal of the appendix. That is, two 
of the vertical strijc arc sutured transversely together by a con- 
tinuous silk suture, or even more of the diameter than this may 
be infolded, and the cecum may then finally be sewed fast to the 
iliac fossa, ‘'Jackson’s membrane,” binding the outside of the 
cecum to the abdominal wall, should be divided and sutured. 


A long, V-shaped, transverse colon, which is adherent in the pelvis, 
should be freed and lifted up. Adhesions binding its sides to 
ascending and descending colons should be divided and the trans- 
verse colon may be secured in its place, if thought advisable, by 
Coffey’s suspensory operation. In this procedure the gastrocolic 
omentum is sutured widely to tlie anterior abdominal wall. This 
not only supports the ptosed transverse colon, but also the stomach, 
or, what is perliaps better, the great omentum below the trans- 
verse colon, with the gastrocolic omentum above, the transverse 
colon may together be sutured to the anterior abdominal wall. This 
elevation of the transverse colon will do away with any possible 
kinking at the hepatic and splenic flexures. Any band kinking the 
■ sigmoid should be divided. 


Such in brief outline are tlic surgical procedures which may be 
done in cases of intestinal stasis wlien surgery is needed. We may 
say, however, in conclusion, that in the majority of cases, pro- 
vided there be no congenital defect present, the conditions producing 
intestinal stasis are preventable and should not be allowed to 
develop into the stage where operative intervention is necessary. 
A more intelligent appreciation of the importance of exercise, diet, 
proper hygiene, of the position of the viscera, and of adequate sup- 
port of the abdominal organs will go a long way toward preventing 
the stasis of large amounts of material at given points in the intes- 
tine. With this aceomplished the development of chronic intestinal 
stasis will be forestalled. If after prolonged study by a competent 
medieal man who has a proper appreciation of the physiology of 
the abdoniinal organs, supported by good Roentgen-ray pictures, 
it seems wisest to operate, in the event of failure of thorough medi- 
cal treatment, the great question confronting the surgeon is to 
Imow what surgical principles to carry out and how much to do. 
Ihe one thing which surgeons seem agreed upon that is proper and 
allowable to do is this, namely, to divide any adventitious bands. 
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Yhicli the Roentgen-ray pictures indicate are causing obstruction, 
and to remove the appendix. Furtlier procedures brine tlic surgeon 
upon debatable ground. Opinions and statistics df/Fer so uijon 
the value of the various visceral supporting operations that a 
conservative surgeon ^vitli our present knowledge will hesitate 
before adoptuig most of tliem. Except in very exceptional cases 
the short-circuiting procedures should be avoided, while the 
removal of the Avhole large intestine, in our opinion, should never 
be done for intestinal stasis alone. In tlic Severest and worst cases 
a safer operation is the removal of the cecum, ascending colon, 
hepatic flexure, and half of the transverse colon. In any case, 
both before and after any operative procedure, a well-fitting, 
efficient, supporting apparatus should be worn and medical 
measures persisted in, particularly tlie use of Russian oil in gradually 
decreasing doses. Wilson' says: “It is interesting to observe 
Lund’s- convincing conclusions that cures will be rare after opera- 
tion for visceroptosis. The adverse reports that are rapirlly 
accumulating are convincing tliat visceroptosis is not always cured 
by operation and that there must arise some skepticism when an 
overcnthusiastic operator reports brilliant results that no one else 
can see or obtain.” 

This paper lias not dwelt upon infections of the large bowel, 
but when tin's is present, resisting all medical treatment, a better 
procedure, and one more efficacious than an ap])endicostomy is an 
ileostomy or o])ening in the lowest ])ortion of the small intestine, 
which will assure absolute rest for the bowel below the opening. 


THE WASSERMANN REACTION IN PREGNANCY.' 

By Alueiit i\i. Judd, M.D., F..\.C.S., 

OVNKCOI.OGIHT TO THE KI.VOM COU.VTV. JBUTMH, AND LONG im.A.VI> COI.I.EliE IIO-iPITAI.H ; 
CO.V.srt.Tl.VG OYSF-COLOdWT, FT. JOSEI'/l’S (KAII UDCK.W.KY) HOhpitAI,, 

THE SWEDISH IIOSPITAE, AM) THE EAST NEW VOItK DISI’ENSAIIY; 
co.vsDLTi.vo ojistktjhctan, conev island hospital, EASTEIIN 
DISTItICT HOSPITAL AND DISPENSAIIV, HKOOKLYN. 


The scrum diagnosis of .syphilis has in no department of practice 
proved of more value than in that of obstetrics, involving, as it iniiy, 
two patients at the same time. Further, the routine examination 
of all antepartums for the Wassermanu test, wherever possible, 
is strongly urged its latent syphilis may be shonm in no other way. 

I Xtcsl. rji’c-, .Aiiri! 17, lai.'j, p. 77ii. 

■ Till- SiHiifon Diul th(- I'losis DroUfin. 

' TliD p;tiK>r w;is rcn'l Is-fon- t!i>' Hospital OrAiluatss' riiil, of HriHAlyH »! a sIaO ' 
Hipctinr. iiiifl the riainficUI Cliiii.al Sorit-ly. A few n-l-litioiis Iiavp Ik-.-d t-' O's 

pajxT siiirp t)iat liiise. nm-iOinyof » lawriDiinisTof yxAimuat.nro. a-it. oiir .•oiw.n- 
^ioIl■i tiavy Ixh-ii practifally tlif samp. 
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For some time this has been carried out at the Kings County 
Hospital, and, more recently, at tlie writer’s suggestion, the routine 
examination of fetal serum as obtained from the severed umbilical 
cord at birth, both procedures with the happiest though not always 
conclusive results. We have still to learn much concerning the 
Wassermann reaction, especially from the standpoint of treatment, 
dosage, pregnancy, time of administration, contra-indications, etc. 

The percentage of positive reactions varies with the period of 
the disease, and whether the infection is acute or latent, hence 
primary cases where the lesion is present less than two weeks usually 
show negative, while if the sore is present over four weeks, 75 per 
cent, positive is found. Secondary syphilis, with symptoms, gives 
positive in 90 per cent, and tertiary in 75 per cent. Syphilis without 
sjTiiptoms (latent) shows in the untreated cases, 75 per cent, in 
early cases, and about the same (76 per cent.) in the late ones. 
The few other diseases showing positive Wassermanns are not likely 
to be confused with syphilis, or can be readily excluded, such as 
pneumonia, which is said to give positive for a few days following 
the crisis; malaria giving 20 per cent, positive in cases with fever 
and untreated; the tubercular type of leprosy showing positive 
in a large percentage of cases; and yaws, which gives as high a 
proportion of positive as sjqrhilis. 

The test was made 892 times in our wards, of which 821 were 
negative and 71 were positive (7.9 per cent.). A considerable 
number, not included, were admitted in labor and the blood not 
examined, though we are now having these taken as well, post- 
partum. A majority of the positive patients examined had no visible 
lesions, and would have been overlooked but for the routine 
Wassermann. 

The treatment varied from “ 606” to mercury by inunction and 
hypodermics. Those who received no treatment before delivery 
either refused it or were admitted in labor, and one case was over- 
looked inadvertently. Those admitted in labor whose W assermanns 
were positive postpartum received treatment before discharge in 
the majority of cases. 'SNe are not as yet able to control the treat- 
ment of syphilis in pregnant women Avhen they are admitted to the 
hospital for some cause other than pregnancy, but we expect 
eventually to do so, at which time every pregnant woman with 
syphilis, whatever the period of gestation and in the absence of 
contra-indications in the kidneys and eyes, will receive “606.” 
We do not share the fear expressed by some of giving “606” in 
late pregnancy. 

One case admitted in labor had been given salicylate of mercury 
by hypodermic injection intermittently before admission, with no 
enect on the lesions, and she piresented some beautiful specimens of 
rupia in addition to a 4-1- Wassermann; the child was saved, 
however, by the treatment and had a negative blood report, though 
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a rash develojjing a few clays later was pronounced probable- specific 
bj the dermatologists. Of the living children (277 examinations) 
all were born without lesions and but 12 of the 277 had a positive 
'Wassermann. A few were not examined for this reaction, as that 
was not a part of the routine at the time of their birth. 

One of the babes with a minus 'Wassemiann was admitted to the 
Children’s Hospital a few months later in a moribund state with a 
diagnosis of marasmus. Examination of the blood and spinal 
fluid proved a 4+ Wassermann. 

Another woman had a very interesting history: Her first blood 
examination was 4+ on April 10, 1913; “fiOG’’ given April 27; 
4-b on DIaj" 15, 1913; "GOG” given May 27, and June 19, 1913, 
and no further treatment given. Later axamination, on October 
16, was 4+, and she delivered a dead and macerated fetus on 
October 28, 1913. 

The history of miscarriages was of doubtful value, a majority 
of the positive eases recording that accident one or more times, 
while the remainder were either primigravida or had borne living 
children, with no miscarriages. Few of the series of miscarriage.s 
had lu'stories pointing definitely to s>T)hilis as a cause. One had a 
live child four and a half years ago, alive and well today; then 
occurred four premature labors, all at or about the seventh month, 
for the last of which she entered our service in labor in i\Iarch, 
1913, following which she has had a 4+ Wassermann. She left 
without treatment. Seen some time afterward she was again preg- 
nant, had reached the sLxth month with a live child, and her blood 
was still 4+ without any treatment. She entered our service at 
once for treatment and the outcome was awaited with interest. 
This patient received numerous injections of mercury salicylate, 
both before and after entrance to the hospital, none of which was 
given until after tlie si.xth month. While they did not afi'ect her 
reaction, being 4+ at the time of delivery, she delivered herself of a 
live child, weighing 9 pounds 10 ounces, without visible lesions and 
with a negative Wassermann. This child, however, became ill 
at the end of one raontli, was admitted to tlic children’s service of 
the Kings County Hospital as a s\7)liilitic, and died of .syphilis 
at the end of the tliird month. 

Another case had a live child in 1909 which died at the fifth wcoh, 
she states, of an infected cord, one miscarriage at the fifth month 
in 1910, and another at the third month in 1911. She had a live 
child in October, 1913, without any treatment, but the child's 
blood showed a 4-f Wassermann at birth, and it develoi)cd a rash 
a few days after birth, wiiicii, while the dermatologists were unwill- 
ing to call it syphilitic, cleared up after mercury was placed under the 
baby’s binder. The mother ’.s Wassermann varic<l from a very 
doubtful positive on the first examination to three decided negatives 
on subsequent te.sts. 
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Baily, quoting Bat and Daiinay, considers that a solitary negative 
in pregnaney does not mean surely that syphilis is absent, but one 
positive is evidence of certain maternal and probable fetal infection, 
and indicates the necessity of active treatment. They find when 
infection has occurred sometime after conception there is a higher 
percentage of positive results witli the mother than with the infant. 

Treatment of the mother during pregnancy gives a negative 
reaction in the infant, but one negative does not necessarily mean 
that the infant is all right and can be suckled by a healthy wet- 
nurse, as syphilis may be latent. Of 35 mothers whose babes showed 
signs of syphilis, 20 gave a positive and 9 a negative reaction. The 
large majority of cases with positive at birth, later develop symptoms 
of sjqjhilis, and the large majority of cases negative at birth remain 
health3\ 

Examination of the maternal blood shows: 

1. The mother may be positive and the child minus. (A majority 
of our cases were such.) 

2. The mother may be minus and the child positive. (A few of 
ours agreed.) 

3. The mother may be positive and the child positive. (Ours 
agreed only in untreated cases.) 

4. The mother may be minus and the child minus. (As would 
be expected, there our records coincide.) 

5. The mother may be doubtful and the child positive. (We now 
have such a case under observation.) 

Probably one need have little fear for the child if the mother is 


negative. Of congenital syphilis it may be said that practically all 
infants or children showing symptoms give positive reactions, but 
not all children born of syphilitic mothers: while of living childreil 
born of syphilitic mothers nearly 50 per cent, give a negative. 
Our percentage for such cases was even higher, owing to the mother 
having had treatment. 

The precaution must be observed, however, that if the child has 
been delivered after an anesthetic has been given to the mother the 
blood of either the mother or child be not examined for a full twenty- 
four hours after delivery, as the results may be erroneous. The 
same holds true regarding the ingestion of alcohol bj'' the mother. 

Boas examined the reaction in 44 infants, who showed either 
syphilitic lesions or were born of syphilitic mothers, and his results 


were: 20 positive and 24 negative. 20 jjositive: 16 had symptoms 
at birth or within three months, 4 had no symptoms in three months, 
and the reaction became negative rapidly. 24 minus: 17 remained 
negative and had no symptoms; 5 developed symptoms and positive 
reactions; 2 died with negative and yet proved to be syphilis. 

Antisyphilitic treatment during pregnancy can result in the birth 
of healthy children and such children are free from syphilis and may 
he quite healthy or show various positive defects. Latent syphilis 
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(positive reaction without symptoms) is common in early years, 
explaining Profeta’s law, immunity of the healthy ehil'dren of 
specific mothers. The immunity of the child in Profeta’s law and of 
the mother in Colles’s law is only apparent; they cannot contract 
the disease because they already have it in latent form. 

. Miller- states: “The Wassermann has been positive in practically 
all forms of congenital malformations.” In addition there should 
be included the cases of so-called marasmus, more properly infantile 
atrophy. 

One of the most marked tendencies of babies born of mothers 
late in the maternal disease is that to hemorrhage and jaundice. 
We use whole blood in these cases in our service at the Kings County 
Hospital with great success. 

An intermittent fever in the later months of pregnancy has been 
pointed out by Taussig,^ of St. Louis, as being often of .syphilitic 
origin. 

The further development of luetin by Kognebi will place in the 
hands of the general practitioner a method of diagnosis easily used 
by himself and within reach of the ordinary patient’s purse. We 
must realize that the fee for caring for obstetric cases is so small 
that the practitioner cannot afford to have any portion of it taken 
away from him by the laboratory man. 

The treatment of syphilis during pregnancy is the same as at 
any other time. 

The author differs in his opinion from those who state that the 
cxi.stenceof a pregnancy is a contra-indication to the use of salvarsan 
and adopts the attitude of von Zeisl, who states that because of the 
rapidity of its action, it seems e.specially suited to syphilitic pregiumt 
women with a view to the prevention of abortion and the delivery 
of a sound child. 

I wish to thank my associate. Dr. William Pfeiffer, for his assist- 
ance in compiling these records. 


THE CRANIAL DEFORMITY OF OXYCEPHALY; ITS OPERATIVE 
TREATMENT, WITH A REPORT OF CASES, 

iJv William Sharfe, ]\r.D., 

I'liorKS'JOii or Nri'Hot-ooroAt, avnuKHr, sr.n- rnitK i-oLvru\rr mkiiicm, ftfiiuoi. 
A.vri HO-il'ITAl., VKW TOItK CITV. 

During recent ycar.s, much interest has been aroused in the 
relation of cranial deformities to optic nerve atrophy; Patry 
has stated that almost all cranial deformities occurring in the 
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first five years of life result in optic nerve atrophjL In 1873 Michel 
was the first to observe the frequency of optic nerve atrophy in 
cases of cranial deformity, and this is es])ccially true of those cases 
of cranial deformity known as the “ turmschadcl ” variety 
meaning merely tall heads or high skulls; this is particularly 
true of the extreme type of the turmschadel skull — the oxycephalic 
type which is not merely a tall head but one with a prominence or 
protrusion at the anterior fontanelle. 

Names. Much confusion has arisen in the literature of this 
subject due to the variety of names that have been used to designate 
this cranial malformation; among those names frequently observed 
are “turritum caput” (Welker); “tete a la thersite” (Hamy); 
“ acrocephalie” (Lucse); “spit"/kopf ” and “hyp'sicephaly” (Oliver). 
These names are used in describing abnormally tall heads whether 
of the frontal or occipital type. The two names which have been 
used most frequently and interchangably are turmschadel and 
oxycephaly, and it seems wiser to consider the two names as apply- 
ing to one condition which differs only in the degree of the 
deformity, “turmschadel” or “steeple-shaped skull” for the mild 
form of the condition, where there is no definite prominence or 
protrusion at the anterior fontanelle, and “oxycephaly” for the 
more severe cases with a prominence at the anterior fontanelle. 

Mo_st of the observations of this condition have been made by 
oculists, since the patients have been brought to them on account 
of the failing eyesight and nystagmus; very frequently the cranial 
deformity has been overlooked. Von Graefe reported the first 
case in 186G in a male child, eight years of age, whose head was 
very high but narrow transverselj'’; there had been a gradual onset 
of blindness which proved upon ophthalmoscopic examination to 
be due to a “ .symmetrische neuroretinitis” — the picture of a typical 
choked disk. This case apparently was one of mild degree — the 
turmschadel type. Since then many cases have been reported — 
about 80 in all — the vast majority of which have been of the turm- 
schadel type, merely tall heads with optic nerve atrophy of varying 
degrees; unless there is visual impairment, the cranial deformity 
is rarely considered important enough to warrant a doctor’s opinion 
and therefore very few such cases have been carefully examined; 
such cranial deformities however, must be very mild, for slight 
cranial malformations, especially of the turmschadel variety, do 
produce ocular disturbances in varying degrees — ^the greater the 
deformity, the greater the eye disturbance. Hanotte has stated 
that practically all of the so-called “oxycephalic” heads in the 

Ecole d ’Anthropologic” (Catacombs), and in the “Gallerie 
d ’Anthropologic du Museum” are merely tall heads with no pro- 
trusion at bregma, being similar to the skull of Sir Walter Scott. 
However, if eye disturbances were produced by such tall heads, they 
should undoubtedly be classified as mild types of the turmschadel 
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variety of cranial deformities. Not more than 20 typical eases of 
oxycephaly have been reported, that is, cases of the severe tiirm- 
scuiidel variety of cranial deformity witli a prominence or protrusion 
at the anterior fontanelle; all of these cases produced optic atrophy 
of varying degrees. 

Etiologa.^ Many theories have been formed to account both 
for the cranial deformity and its closely related optic atrophy. 
Most observers are now agreed that a premature synostosis of the 
occipital, parietal and the temporal bones has allowed the brain to 
grow and expand only in the direction of the anterior part of the 
skull, producing either the high turraschadel type of skull, or in 
severe cases and more rarely the enlargement and bulging promi- 
nence at the anterior fontanelle of the oxycephalic skulls; the 
resulting increase in the intracranial pressure gradually producing 
a secondary optic atrophy, very similar to the effect of a brain 
tumor, which as it grows, slowly raises the intracranial pressure 
and so produces a tyj^ical choked disk, and if prolonged, a secondary 
optic atrophy. It ^^'as formerly beliex'cd, especially by Manz, 
Poufick and others, that a narrowing of the optic foramina was 
caused by an osteitis, forming hj 7 )erostoscs wliich compressed 
the optic nerve and in this way a primary atrophy resulted, as 
well as the other cranial deformities; such a view, however, has 
not been confirmed by autopsies by Vortisch, "Weiss, and Brugger 
except in 1 case reported by Ponfick and 1 by iSIichel. 

Bcrtolotti firmly believes that rachitic craniotabes and oxycephaly 
belong to the same rachitic process, and only after the synostosis 
of the sutures of the skull does the picture change and o.xyccphaly 
individualize itself. But what is the e.xciting cause for the premature 
.synostosis of the sutures of tlic .skull? Very mnvy opposing view's 
are held; Virchow, Vortisch, Hinschberg, and others believe that 
the premature synostosis is due to a fetal hyperemia and inflain- 
mation of the meninges due to inherited syphilis, nervous insta- 
bility from alcohol, epilepsy, and the result of fliflicult labor.s. 
Bcrtolotti, Mcltzer, OI)ormuth and others arc convinced that the 
underlying cause is rickets — as Bcrtolotti says, it is a “dystrophy 
of rachitic origin,” whereby mild meningitis causes a slight inflam- 
mation of the sutures of the skull and hence stiraulaU's the genetic 
growth of the.se bones; in this manner the sutures become closed 
j)rematurcly, e.specially in the po.sterior portion of the skull, and 
as the gradually increasing intracratiial i)ressure can only expand 
in the iinterior part of the skull, tlie deformity of turmsehiide! 
and oxyia!plmly results. Bcrtolotti states that in 8o per cent, of 
his cases there are skeletal evidences of rickets; the report by 
Melt'/.cr in his review of 20 ca.«e.s is the same. 

Such, however, is not the view of many other r)l)servcr.s sneli as 
Fletcher, En.<lin, Dorfman and others, who believe that the 
(■(mdition is due to some underlying cause the nature of wlrnii at 



SIIAIIPK: the cranial DEFOIUMITY OF OXYCEPHALY 843 


present remains obscure; it is not believed to result from an early 
meningitis in that the cranial nerves are not affected, nor is there a 
rharked mental defect; in fact, the cases are all unusually bright 
and intelligent; nor have there been any cases reported which at 
autopsy disclosed a hydrocephalus or even any signs of a previous 
meningitis. The theory of its being a “ dystrophy of rachitic origin” 
is very strongly opposed by tlie fact that in cases suffering from 
rickets the closure of the sutures is delayed (not premature) and the 
deformity of the head is different; besides, few 'cases have been 
reported which have disclosed definite skeletal signs of rickets, 
such as enlarged radial epiphyses, rosary, etc.; Oberwarth however, 
states that 5 of his 7 cases showed definite signs of the “Englishe- 
krankheit.” In the 4 cases reported here no such signs Avere to be 
found, nor Avere they to be found in any of the cases reported by 
Enslin, Carpenter, Hirschberg,. Stephenson, Fletcher, Dorfman, 
Dodd and McMullen and others. 

There seems to be no predisposing factor in producing this 
condition. No race is exempt apparently; about an equal number 
of blondes and brunettes have been reported. It is far more common 
in males than in females, the proportion being about 5 to 1; of 
17 cases of turmschadel reported up to 1893, 15 AA^ere males and 
only 2 Avere females (Friedeinvald). Of the 7 cases each of Videcky 
and Hirschberg, 6 were males; of the 8 cases of OberAvarth, 6 Avere 
males. Heredity has little or no effect, tlie family 'liistory usually 
being very good and the other children of the family being in 
excellent health. Hirschberg reports 1 case where the -maternal 
grandfather was an oxycephalic; Weiss and Brugger mention 2 
oxycephalic brothers seen by Oeller, and Hanotte states that Hamy 
observed 2 oxycephalic sisters; Carpenter also reports the cases of 
2 oxycephalic sisters. Apparently syphilis is not a factor, nor is 
traumatism. 

The intelligence is unimpaired, the patients being unusually 
bright and intelligent. If mentally baclvAvard it is usually due to 
loss of eyesight, i. c., “deprivation” (Ireland), or to the gradual 
deterioration of epilepsy. Practically all of tlie cases of Meltzer, 
GroenouAV, Fletcher, Enslm, FriedeiiAA^ald, Hirschberg, and Ober- 
AA'arth have been normal mentally. 

Among the possible mild types of turmschadel, such as abnormally 
tall heads, Patry cites the examples of the skulls of Sir Walter 
Scott, Paracelus, William Humboldt, Mechel and others who Avere 
exceptionally intelligent men. 

Course. There are three main groups of turmschadel cases 
classified by Fletcher according to the date of the onset. 

1. When the cranial deformity with possible optic atrophy Avas 
present at birth — the congenital cases; these are comparatively 
few in number. 

2. When the cranial deformity and possibly “large eyes” are 
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observed during the early months of life or during the first tv’o years; 
this deformity and impairment of vision are gradually increased. 

3. When the earliest sign^ are noticeable for the first time between 
the second and sixth years of life, usually some visual impairment, 
associated with headaches and occasionally with “fits.” This 
group includes the majority of cases, and it has frequently been 
observed that the cranial deformity becomes much Avorse and the 
headaches and “fits” more severe as the impairment of vision 
progresses and the resulting blindness occurs. The duration of 
life is not shortened in many mild cases, though it is very exceptional 
to hear of cases after fifty j'-ears of age; Hirschberg and Grunmach 
believe that very few cases of average severity survive puberty. 

Regarding turmschiidel as the mild form of ox^'cephabv, both 
being due to the same cause with only a difference in the degree of 
severity, let us consider then its characteristics, remembering that 
in oxycephalic cases there is a bony prominence at the site of the 
anterior fontanelle. 

Signs. There arc really three cardinal signs of the trumschadel 
type of cranial deformitj'’, namely: 

1. The type of cranial deformity. 

2. Exophthalmos Avith divergent strabismus. 

3. Impairment of Ausion. 

1. The cranial deformity. 

(a) This is characterized by the great heighth of the forehead 
Avhich tOAA’crs OA'er the face. 

(b) Feebly marked supraciliary ridges. 

(f.) Temporal ridges and depressions are feebly marked. 

(d) A possible “crista sagittalis,” a more or less prominent 
ridge along the sagittal suture anteriorly. 

(c) Very higli shalloAv orbits, the roof of the orljit being almost 
perpendicular and its depth being far below normal. Bertolotti’s 
orbibd index is 9-1 to 110 (normal 85 to SS); that is, the A'ertical 
diameter being equal or greater than the transverse diameter. 

(/) Nasal .septum dcA'iatcd to one side. 

(g) Hard palate sharply arched, narrow and frequently asym- 
metrical. 

(//) Face may be asymmetrical, due usually to a flattening or 
depression in tJie malar and supramaxillary region. 

{i) The Koentgen-ray picture is very characteristic. ?sluch 
importance has been laid upon the profile of the base of the skull 
by Bcrtolotti; the turmschadel tj^e .sIioavs a “lordose basillaire” 
and not a “eyphosc basilairc,” as is .shown in 'dysostose-elrido- 
cranienne and in hydroceidialus. The muldle fossa is almost U]K)n 
the. Kline level Avitli the posterior fo.ssa, Aihile the sr-lla turcica is 
much AA’idened and deepened. 'J'lie liead sinuses are practically 
obliterated—particularly the frontal and the ethmoidal .«inus«'.s, 
while there is only a trace of the sphenoidal and mastoid cell'. 
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The great wings of the, sphenoid are flattened out and are not so 
vertical. Whereas the anterior projection of the opisthonbasilar 
line strikes 4 to 5 cm. above nasion in dysostose-cleido-cranienne 
and hydrocephalus, yet in the turmschadel type of deformity 
it strikes below nasion. The facial angle is increased from 8 to 10 
degrees above the normal 54 degrees of Cuvier, though the increase 
is due more to the shortening of the inferior maxilla and the general 
“adenoid expression” of the patient, practically all of the cases 
being mouth-breathers. 

An interesting observation is the remarkable thinning of the 
bones of the cranial vault and the formation of the “ digital impres- 
sions” or holes on their inner surface — due undoubtedly to the 
pressure of the underlying convolutions. In the severe form of the 
turmschadel type of skull,- the oxycephalic type, there is a char- 
acteristic bulging at the anterior fontanellc, usually covered by a 
thin layer of bone; it may be as large as a lemon, but in the majority 
of cases it is noticeable only upon careful observation. In all such 
cases of oxycephaly the “crista sagittalis” is always present. In 
some cases the thinning of the occipital bone advances so far as to 
produce an opening at the site of the external occipital protuber- 
ance, so that a definite pulsation and venous thrill can be distinctly 
palpated. 

2. The exophthalmos with divergent strabismus and nystagmus 
is present in varying degrees in practically all well-marked cases; 
the patient may be unable to close his eyes. This exophthalmos 
is undoubtedly due to the very shallow orbits; Weiss and Brugger 
measured four turmschadel skulls which showed an orbital depth 
of 10 mm. less than the normal depth and 6 cm. less than the normal 
orbital contents. This abnormality is caused by the great wings 
of the sphenoid being posteriorly placed instead of externally, and 
by the vertical position of the roof of the orbit. 

Very rarely is the strabismus convergent. The divergent 
strabismus is frequently unequal, the left eye being usually the 
more extreme. 

Nystagmus is very common; it is usually bilateral and in all 
directions. Of the 20 cases of mild turmschadel reported by 
Meltzer, exophthalmos was present in 18, divergent strabismus 
in 19, and nystagmus in 19. 

3. The impairment of vision is always the result of a secondary 
optic atrophy of varying degrees; it is present in practically all 
cases. The younger the case the better the vision, unless there is a 
complete optic atrophy at birth. The ability to read is rare in 
adults. One eye may have a contracted visual field, and the other 
eye be completely blind. Unless there is a total amaurosis the two 
eyes rarely show the same degree of optic atrophy. The picture 
of the beginning optic atrophy is one always seen in the later stages 
of brain tumor where the increased intracranial pressure has first 
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produced a ^choked disk,” and then its subsequent sccondarv 
optic nerve atrophy. TJiis impairment of vision is usually noticed 
between the second and sixth j^ears of life, progresses to a certain 
degree, and then stops— whether blind or not. It never produces 
blindness in adults. 

As stated above, many theories have been used to account for 
this optic nen’-e atrophy, but it is now generally believed to be the 
result of the increased intracranial pressure, tjqiical secondary optic 
atrophy from pressure and not a “postneuritic” condition resulting 
from inflammation, etc. It is most rare for the optic atrophy 
to be a primarj’^ one. 

The loss of smell is rather frequent; IMeltzer reports 12 in 20 
cases. Hearing has been dulled in a number of cases. Occasionally 
the sense of taste is lost. 

Other malformations frequently associated with cases of turin- 
schiidel deformity are: 

3. Webbing of the fingers and toes (Carpenter). 

2. IMalformation of cars and fingers. 

3. Unduly prominent internal condyle of humcnis which deflects 
the forearm outward and may prevent comjiletc extension 
(Fletcher). 

4. Of 20 cases reported by Meltzcr, 14 had narrow and defonnerl 
noses, while 5 had adenoid growths. Carpenter has rei)ortnd the 
cases of two sisters (two and four years, respectively, and typically 
oxycephalic) who had: 

1. A systolic cardiac murmur. 

2. Wcl)bed fingers, same type in each. 

3- Six toes on each foot and fewer number of jjhalangeal joints 
— only two as a rule. 

4. Ilernise. One sister had both an umbilical and an epigastric 
hernia, while the other one had an umbilical hernia. 

Sv.Mi’To.u.s. The most constant symptom of this type of cranial 
deformity is .severe headache, usually limiterl to tlie frontal and 
occipital regions. The child will bury its head in tiic pillow, holding 
it with both hands, and will cry almost continuously. The headache 
is most severe when the eyesight is rapidly failing, z. c., during the 
time when the intracranial pressure is grezitest. 

Very frequently the protrusion at the anterior fontanclle and 
the general deformity of the head are now noticczl for the first 
time. As the child grows older the hcaflaehe may disappear entirely. 

It is at this early izcriod that convulsions arc lik<-ly to appear for 
the first time, and as the eyesight fails the “fits” become more 
frequent; rarely do the convulsions become chronic uiiles.s the 
epileptic “habit” is acquired. 

'rniUTXtKNT. The treatment of this condition has been mo'^t 
uusatisfactorj-. A palliative exiM-etant treatment has been hdlowed 
in the cases which have been recognized as Izeing cju<es of oxyct j)haly. 
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A symptomatic treatment in no way retarded the advance of the 
condition; the increased intracranial pressure gradually produces 
a secondary optic atrophy and thus blindness results; the headaches 
may be most severe. 

Until recently no attempts have been made to relieve this 
intracranial pressure and thus avoid its harmful effects. This 
neglect has been due apparently to a misunderstanding regarding 
the cause of the optic atrophy, the faetor of intracranial pressure 
having been overlooked. Some years ago von Eiselsberg trephined 
a case, but all trace of the patient was lost shortly after the operation. 
In 1911 Cushing performed four operations upon one case of 
oxycephaly to elevate the entire top of the head in order to lessen 
the increased intracranial pressure; not only were these operations 
quite formidable, but there was a marked tendency for the cut 
edges of the vault to fuse rather closely, thus tending to obviate 
the benefits of a permanent relief of the intracranial pressure. 

It then occurred to me that the increase of intracranial pressure 
in cases of oxycephaly might be lessened sufficiently bj’’ a single, 
and if necessary a bilateral, subtemporal decompression; in early 
cases the operation might prevent the onset of a secondary optic 
atrophy and possibly produce such a lessening of symptoms and 
signs that a normal child would be obtained. 

. My first case of oxycephaly was operated upon by me at the 
Johns Hopldns Hospital, September 15, 1911, and has become a 
normal child apparently. The second case was operated upon by 
me at St. Luke’s Hospital, Shangai, China, March 8, 1912; all 
trace of this child was lost shortly after the operation. My third 
case of oxycephaly was operated upon at the Polyclinic Hospital, 
New York City, April 28, 1914; this child made an excellent 
recovery, becoming more and more normal. My last case was 
an extreme type of oxycephalic deformity, and lias shown a marked 
improvement since the operation March 15, 1915. 

I offer these cases with their operative treatment in the 
belief that an early relief of the intracranial pressure in cases of 
oxycephaly will prevent the harmful effects of such pressure — 
headache, secondary optic atrophy with the resulting blindness 
and a greatly impaired usefulness. 

Cases of Oxycephaly. Sadonia, black, aged nine years. 
Born in United States. Admitted to Johns Hopkins Hospital 
September 14, 1911; service of Dr. Harvey Cushing. 

Family History. Negative. Father died from “heart trouble” 
aged thirty-two years. Mother, aged twenty-nine years, living 
and well. No other children. Both paternal and maternal great- 
aunts died of tuberculosis, but none in parents’ families. No cancer 
or rheumatism. No definite history of rickets. One uncle had 
convulsions at twenty-seven years, and lost consciousness, etc. 
No mental trouble in history. 
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Personal Jlisiory. First child; nine months’ baby; normal 
delivery; no instruments required. Weight, six and a half pounds. 
Child apparently normal at birth, except for rather large eves. 
Head normal. No childhood diseases at all, other than present 
trouble. Six weeks after birth patient had six convulsive seizures 
lasting one-half hour each over a period of one month; these 
con^^Jlsions were thought to be due to the stomach; no fever. 
No recurrence until the present illness. Mild general headaches 
when child was five and six years of age; no vomiting; no change 
in shape of head observed. A bright child mentally. Eyesight 
said to be “hazy at times.” No protrusion of eye-balls observed. 

Present Illness. Patient was apparently in good health initil 
twelve months ago; after complaining of frontal headaches for 
several weeks, she began to have severe pain in both eyes asso- 
ciated with epigastric pain — this latter pain apparently relieved by 
catharsis; at times patient ■vmmited adieu Jieadache was .se\-cre. 
The soreness and pain in the eye-balls has continued ever since. 
Some frontal headache. Attacks of dizziness were quite frequent 
during this period. Vision was blurred at times during the past 
year. Since this time the eyes have become more and more promi- 
nent, and recently there is a divergent strabismus, particularly 
of the left eye. 

At present patient complains of pain and soreness of both eye-balls 
with considerable frontal headache and a sense of fulness at the 
top of, the head and some vertigo. Mother says she has noticed 
the top of- the head becoming taller. “Cloudy sight;” occasional 
attacks of nausea and vomiting; obstinate constijiation. 

Physical Examinaiion. Well-nourished colored girl, aged nine 
years. Height, G m., 31 cm. 

Head. An unusually tall head, the transverse diameter being 
apparently somewhat comprc.ssed in the bijiarietal region, bore- 
bead is very liigh and 135 cm. above nasion is a gradually sloj)ing 
protrusion to a point ju.st posterior to the site of the anterior 
fi)ntanc]le on the midline. The prominence is 3 cm. in diameter 
and 5 cm. in height; it is smooth, with tiie overlying scalp finite 
movable. Extending forward from this prominence in the mefiian 
line almost to nasion and backward along the sagittal suture toward 
the po.sterior fontanelle is a definite “crista sagittalis,” very much 
like the keel of a boat. (It had apparently been unobstTved by iier 
parent on acc*ount of the bushy black hair of the patient.) both 
the anterior and posterior sutures were firmly elf)sed, and there 
was no sign of any of the cranial sutures by palpation. Mild dilata- 
tion of the veins of the scalp and eyelids, esi>ecially the uj)j)er one's. 

Cranial measurements: Hat clrcumfercnc-e (horizontid cireiim- 
fercnce), 52.5 cm., bimeatal arch, 32 cm., chin to nasion, 1!) cm., 
width of orbit, 3.5 cm.; heighth of orbit, 4 cm.; intereanthi, 3.7 
cm.; biahe, 4 cm. 
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Face: Fairly symmetrical. Usual adenoid expression with 
divergent strabismus. 

Eyes: Marked exophthalmos, particularly of the left eye; eye- 
lids, however, can be closed with difficulty. Widely set apart. ^ 
Occasional nystagmoid twitches, especially when looking to the 
left. Convergence very Aveak, especially of the left eye. 

Nose: Typical negro type, flat and wide at the alte. No 
deviation of septum; child prefers to. breathe through mouth, 
though no definite nasal obstruction ascertained. 

Mouth: Teeth in unusually good condition. Palatal arch 
very high and sharply arched; sj^mmetrical. 




Fig. 1 Fig. 2 

Figs. 1 and 2.— These figures show the prominent central protrusion at the 
anterior fontanelle; also the marked exophthaimos with divergent strabismus. The 
definite crista galli is not clearly demonstrated. 

Ears: Rather low-placed, but of normal shape. 

Neck: No enlarged cervical lymph nodes. 

Chest: Symmetrical, equal expansion. No evidence of a 
rosary. 

Heart and lungs: Negative. 

Abdomen: Negative. No enlargement of liver or spleen. No 
fulness. 

Extremities: Negative. Unusually free from evidences of a 
rachitic diathesis; no enlarged epiphyses, no curving or thickening 
of tibia, etc. No enlargement of internal condyle of humerus. 
Ro other abnormalities. 

Neurological examination. Cranial nerves. 
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1. Negative. Recognized peppermint, etc. 

2. Fundi. Right optic disk pale; margins irregular and clear 
except along the nasal margin, where there is a slight hazitiess. 
Much pigment along the temporal margins. Vessels rather full 
and slightly tortuous. No unusual swelling. Physiological cup 
shallow from new tissue formation. Left optic disk practically 
the same as in the right, except more tortuosity of vessels; onlj' a 
small portion of the lamina cribosa is visible. Lower vessels enter 
the disk at its lower periphery instead of at the physiological cup. 
Very mild degree of secondary optic atrophy. 

Vision: Practically normal. Perimeter shows a slightly con- 
tracted field of vision. Visual acuity is 14/15 in each eye. 

3. 4, G. Pupils moderately dilated, equal and react to light 
and accomodation. Consensual reaction good. Marked exoph- 
thalmos Avith divergent strabismus, especially of the left eye. 
Von Graefe’s sign, positive. Ocular movements of left eye im- 
paired, e.specially lateral moA'ements. ConA'ergcnce jioor. Slight 
lateral nystagmoid t\A’itches at this examination. 

5. Normal. Sensation unimpaired; motor unimpaired; taste 
unimpaired, 

7, Normal. 

8, Normal. Weber’s test heard equally aatII. 

9, 10, 11, 12. Normal. Cerebrum, normal. No paralyses or 
anesthesias. Memory good. Cerebellum nonnal. Relle.xes pre.scnt 
and equal. No Babinski. 

Finst operation, September 15, 1911. Right .subtcmi)oral decoin- 
jiression. Usual incision through the right temporal musele, and 
the underlying bone aa us remoA'cd by means of the Doyen jierforator 
and burr; bone rongcured away to a diameter of two and a half 
inches. Dura Avas normal but A'cry tense, and u])on incising it the 
cerebrospinal fluid .spurted out. A crucial incision Avas made, and 
as the intracranial i)re.s.snre tended to j)rotrude the tenqmral lol)e, 
the head Avas elcAmtcd sufHciently so that no injury occurred to the 
cortex, AA'hieh aiipeared to be normal. ],)rain of rubber tissue 
inserted under the temporal lobe. Usual closure. 

Postoj^eratiA’c notes: Uncomplicated recovery. Decom[)ression 
site very tcn.se. No headache at all aiul i)atient feels much relieved. 
Exophthalmos jiraetically the same. To relieve the intracranial 
pressure still more, a left sub tern i)oral decompression Avas 
advised. 

Second oj)cration, Sejitember 20, 1911. Left subtemporal 
dceonqwession. Similar ojK-ration performed through the left 
subtenqioral muscle; no complications. Still some intracraiiial 
pressure and the brain immediately c.xpanded into the bony opening. 
Usual closure Avith drain, 

PostopenitiA'c notes: No complications. Both decompres--ion 
openings tense. The venous dilatation of the scalp and eyelirls 
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has disappeared. Headache disappeared entirely as well as the 
nausea and vertigo. 

Ophthalmoscopic examination revealed the disappearance of 
all haziness along the nasal margins of the optic disks, and a less • 
tortuosity and fulness of the retinal vessels. 

Vision practically the same. The divergent strabismus of the 
left eye is much less and parallelism is now fair; the exophthalmos, 
however, is practically the same, due, undoubtedly to the very shal- 
low formation of the orbits. No nystagmus observed. 

The protrusion at the anterior fontanelle is the same as before 
the operation. Since then marked improvement, apparently a 
normal child, except for the cranial deformity and divergent 
strabismus. 

Letter, September 16, 1914, states: “Only two headaches since 
operation. In excellent health.” Vision good. No nausea or 
dizziness. 

Case II. — Ling, male, aged four years and two months. Born 
in Nanking, China. Admitted to St. Luke’s Hospital, Shanghai, 
March 4, 1912. Discharged, April 2, 1912. 

Family llisimy. hleager history obtained, negative. No history 
of rheumatism or cancer, but one paternal uncle had died of tuber- 
culosis and one of “ swollen feet and unable to breathe.” Father had 
syphilis when seventeen years of age; no miscarriages or abortions 
apparently, father being married at the time. Nine other children 
living and well; two dead, one from dysentery and the other one 
from cholera. The patient was the seventh child. Both the mother 
and father had normal-sized heads, though their eyes were larger 
than usual among the Chinese, and four other children also had 
large eyes. 

Personal History. Normal delivery by midwife; nine months’ 
child; no instruments. No abnormality noted at birth — ^just the 
same as the other children. Usual diseases among Chinese children 
—malaria, dysentery with worms, chicken-pox. No typhoid 
or cholera. 

Present Illness. When one year of age, patient became very 
irritable upon recovering from an attack of diarrhea, during which 
a number of worms had been expelled; for two days patient cried 
practically all of the time and did not sleep. Two weeks later a 
small lump was noticed on the top of the head (at the site of the 
anterior fontanelle); after four weeks it gradually increased in 
size to that of a small plum. During this time, patient held its 
head in its hands and cried very much, especially at night. This 
continued for one month, and then child became apparently less 
fretful and apparently normal, except for the lump upon the top of 
the head. At two years the large eyes of the child were observed 
apparently for the first time, and during the past two years they 
have become very large, protruding over half-way beyond their 
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equator; extreme divergent strabismus, especially of the left eye 
which is also turned upward. Hearing also has become defective 
during the past two years. Occasional attacks of headaclie, but 
not so severe as at first. No nausea nor vomiting at any time. 
Child has become absolutely blind during the past year — even for 
light. ^ 

Until six months ago child apparently as bright and quick as the 
other children, but during the past few months, child has become 
very quiet and rather sleepy. Still plays, however, with its sticks, 
but less actively than before. Apparently no paralyses. 

Physical Exammaiim. Well-nourished Chinese boy, aged four 
years. Color good. 

Neck: No enlarged lymph nodes. 

Chest: Negative; symmetrical; equal cAqiansion. No rosjiry. 
Heart and lungs negative. 

Abdomen: Rather full, but symmetrical. Liver and spleen 
negative. 

Extremities: Negative. Radial epiphyses not enlarged. Internal 
condyle of humerus, negative. Tibia, both round; no bowing. 
One undersized testicle, left. 

Head: Tall and rather broad in temporal region, so that head 
tapers toward the vertex. Forehead high but .slopes gradually 
backward. Veins of scalp and eyelids dilated. At the site of the 
anterior fontanelle is a bony enlargement, the size of a small lemon, 
3.5 cm. wide and 2 cm. high, directly in the midlinc; its bony 
covering rather bends slightly under firm pressure; the sagittal 
suture is elevated slightly, both anteriorly and posteriorly of this 
protrusion. Posterior fontanelle closed and the other suture 
lines cannot be palpated. 

Face: Non-symmetrical; the left molar arch le.ss prominent 
than the right; no.se, however, is not dellected and is a typical 
Chinese nose, rather flat and delicate. 

Eyes: Extreme proptosis, with divergent strabismus, especially 
flf the left eye. Slight conjunctivitis of both eyes. Roth eye-balls 
can be easily shoved forward by forefinger in the external canthus, 
practically dislocating each eye; apparently this ])rocedure is not 
painful. No vision at all in either eye, not even to light appar- 
ently. 

Ears: Both rather low sot, possibly only relatively; well formed. 

IMouth: Teeth good. Palate high arch and asymmetrical, 
deflecting toward right. 

Throat: Negative, excvpt for slightly eidarged tonsils. Child, 
however, is a month-breather. 

Neuroloyiral Kxammaiion. Craiiial nerve?. 

1. Negative as well as could be ascertained. 

2. Typical .H*eondary oi)tic atrophy in i)oth eyes, praf-tically 
the same. Dvdl whitish optic disks with irregidar margins, physio- 
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logical cup filled with scar tissue. Veins full and tortuous. No 
increase of pigment. Vision apparently absolutely nil. 

3, 4, and 6. Extreme exophthalmos with divergent strabismus, 
especially of the left o-ya. Pupils widely dilated and do not react 
to light directly or consensually. All voluntary movements of 
eye-balls has practically been lost, except slight movements up- 
ward and downward and at times to the right. No nystagmus 
ascertained. 

5. Negative. 

7. Negative. 

8. Very hard to ascertain, but certainly not so acute on both 
sides as normally. 

9. 10, 11 and 12. Negative. 

Cerebrum: Still a bright child but rather dulled apparently. 

Cerebellum: Negative. 

Reflexes: No exaggeration; all of them obtained, equal. 

Treatment For fear that the child would gradually become more 
and more dulled and possibly an imbecile, and also to relieve the 
headache, I advised a double decompression in spite of the complete 
secondary optic atrophy; after much difficulty consent was 
obtained. 

Operation March 8, 1912. Father and two brothers insisted 
upon being present. Right subtemporal decompression. Usual 
incision made and bone removed; no complications. The vault 
was very much thinned and revealed the “digital markings” so 
frequently observed in skulls subjected to high intracranial pressure. 
The cerebrospinal fluid was under great tension so that it spurted 
three inches when the dura was incised. After much cerebrospinal 
fluid had drained away the brain became less tense and pulsated 
normally. I inserted a strip of rubber tissue beneath the right 
temporal sphenoidal lobe as in fracture cases and then made the 
usual closure; no complications. 

Postoperative notes: Uncomplicated recovery. Drain removed 
upon second day. Child apparently in no discomfort. No improve- 
ment in the exophthalmos nor divergent strabismus, but the dila- 
tation of the veins of the scalp and eye-balls almost completely 
disappeared. Fundi retinal veins less dilated. 

Fifth day: No headache. Mother thip,ks child brighter mentally. 

Sixth day: During the night, the father came to the hospital 
with a carriage, and forcibly removed the child, for fear of a second 
operation. 

No photograph had been obtained due to objection of the parents 
— they were always with the child and they feared an “evil spirit.” 
No trace of the child has been secured. 

Case III. — ^Bernard, aged ten years. Diagnosis: Mild type 
of oxycephaly. - Operation, right subtemporal decompression. 
Admitted to Polyclinic Hospital April 27, 1914. 
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Family lUstory. Father and mother alive and well; father has 
rather large head, high and long. One brother and one sister alive 
and well. One brother a twin. No miscarriage. No history of 
abnormally shaped heads or usual distiu-bances. 

Personal History. Fourth child; last twin; very long delivery; 
no instruments used, hovt’ever. Apparently normal babj’, although 
the large head was noticed at birth. At two years and three months 
of age, patient had a convulsion: “Was deaf, dumb, paralyzed, 
and blind for three weeks; high fever.” The con\mlsions at this 
time were the first patient had had, lasting one and a half days. 
Since then patient has had about fifty in all, occurring at irregular 
intervals, one Aveek to three months. These convulsions have been 
getting AVor.se and more frequent; last week one, AA’cek before one, 
and one today. No prodromal signs; begins AAuth both hands, then 
legs and lips; often froths at mouth; sometimes bites tongues; 
convulsion lasts about one hour. Unconscious during spell; aftcr- 
Avard Aveak for scA’eral days. Head is gradually" becoming larger 
at the top in front, and more noticeable; deformity increasing in 
region of forehead. Anterior fontanelle closed at three years of 
age. Patient is in school in 2B but teacher says he is only fit for 
lA. Not at all ])right, apparently unable to learn. Likes to roam 
streets and fights Avilliiigly. Talks, but not A'cry Avell. Very poor 
memory. Sleeps normally. Boaa’oIs regular. Patient has been 
A'cry unruly, and is becoming AA’orsc. Frequent headaches, at 
times accompanied by nausea and A'omiting. Complains of gradual 
haziness and blurring of A'ision; secs double at times. Restless; 
irritable. 

Physical Examination, Rather prominent sternal angle; 
suggestion of “rosary;” some enlargement of loAA'er radial epiphyses. 
Patient has characteristic “tOAvering” frontal bone; no marked 
protrusion of the anterior fontanelle. 

Measurements: Circumference (hat band), 55 cm.; biineatal arc, 
US cm.; nasion-basion arc, 40 cm.; basion mental diameter, IS cm.; 
basion-nasion diameter, 174 cm.; biparietal diameter, 14 cm.; 
bifrontal diameter, 10 cm.; bizj'gomatic diameter, 10 cm.; 
I)i-e.\tcrnal canthus, 9 cm.; bi-internal canthu.s, 24 cm.; palate 
Avidth, U cm.; nasion-menOd arc, 10 cm. 

Refie.'ces: Active but not unequal; no Babinski, although no 
plantar fic.xion of toes obtained. No paraly.'^cs. Pupils equal and 
react nonnally. A divergent strabismus observable at times, 
the right eye more than the left; rather proininent large eyes but 
no definite ptosis or i)roi)tosis. Uefiiiitc lateral nysbigm us— greater 
toAvard left. Fundus e.xamination reveals a dilatation of the retinal 
veins and a distinct blurring of the nasal halves of both optic <iisks; 
the j)hy.«iological cups are .shallow, being filled with edematous 
new ti^esue fornuition, an early .stage of secondary oi)tic atrophy 
and the caAi.so far the impairmant of vision. subtemporal opera- 
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tioii was advised to lessen the intracranial pressiiire and tlicreljy 
not only preserve the vision, but avoid the headaches, and possibly 
lessen the convulsions and improve the mentality. 

Operation, April 28, 1914. Right subtemporal decompression. 
Usual incision and removal of bone; no complications. Dura 
quite tense and upon incising cortex, tended to protrude. Large 
quantity of cerebrospinal fluid escaped. Cortex itself normal. 
Dura not thiclvcncd except slight congestion due to tension; no 
adhesions. Usual closure; drains. No complications. 

Condition at discharge. May 10, 1914. Uneventful convalescence. 
No convulsions while in hospital. 



Fig. 3. — 'The pro(.ru.sioii at the anterior fontancllc in Iirond, yo that the entire 
anterior portion of the vault is enlarged, resembling the extreme type of turmsehadcl 
deformity. 


April 2, 1915. (One year after operation.) Mother-says patient 
is “better in every way since operation; quiet; more sense.” 
No convulsions at all, but patient has had fifteen momentary 
lapses of consciousness, not sufficient to cause patient to fall 
(undoubtedly petit mal attacks). No headache at all. Patient 
seems more observant and has advanced in school. Site of operation 
flush with surrounding scalp, but tense. 

June 19, 1915. Improvement continues. No convulsions and 
no momentary loss of consciousness during the past six weeks. 
No headaches. Vision not impaired. 

February 4, 1916. Patient is apparently becoming a normal 
boy. Ilis school work has markedly improved. No convulsions 
at all — not even the momentary lapses of consciousness. No com- 
plaints. Decompression area, however, is still tense, but it does 
not protrude. 

Case IV. — Isadore, aged fifteen years. Diagnosis, oxycephaly. 
Operation, bilateral decompression. Admitted to Polyclinic 
Hospital March 14, 1915. 
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• FaviUij History. Negative. No history of abnormally sliaped 
heads nor visual disturbances. Two brothers and sisters well and 
strong. 

Personal History. Third child; full term; difficult labor; instrn- 
luental. Nursed normally. Scarlet fever at four months of age; 
apparently excellent recovery; could walk and talk at two years of 
age. Child seemed perfectly normal up to two and a half years of 
age, when it was noticed that the head was peculiarly shaped at the 



l-'iij, .1. — A hitonil Rocnt«cn-r;iy on tlic lonth (lay nftfr oprTalioii; the cirriil.i- 
(n':iyi-‘h nron repm-onts tlio rlccoinprc^-^Hni oi>t'nint; with the Mlvcr clip^. antifin d 
to the durnl vessels. The protrusion :it the anterior fontiinelh: with a defitiito tliiii- 
iiiiiK of the .adjacent vault can bo oWrvod. 

top; child cried a great deal, holding its head in its haiuls. .Vo 
trouble was su.siH'Cted, however, until sight beg.'in tf) fail Jit fftur 
years of age. Sight grailually failctl, and at five years it was .so 
poor tliat he could not be sent to public school. .\t seven years 
he was just able to distinguish light and dtirkncss ;ind tell when an 
object was in front of him. At ten years he jittcnded a .school for 
the blind and learneii, wry rapidly, reading, writing, si>elling, 
geograjdiy, history, typewriting, etc. Patient is very bright and at 
lime of entrance' to ho.sj)ital was in last grade of public school. 
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Read^ rapidly (including works of Shakespeare) by means of raised 
print, and plays checkers with considerable skill. Has learned 
some carpentry work and has made several articles of wood. 
Occasional headaches and shooting pains in the head, otherwise no 
complaints. 

Physical Examination. Fairly well developed and nourished. 
No signs of rickets. Right arm slightly atrophied, particularly 
over bicipital and deltoid regions; head held slightly bent forward. 
Typical “adenoid” expression and the throat reveals some adenoid 
tissue. Rather high, narrow, arched ])alatc. Heart, lungs, and 
abdomen negative. 

Head measurements; Circumference (hat-band), 50 cm.; bi- 
meatal arc, 36 cm.; nasion-basion arc, 35 cm.; occipitomental 
diameter, 20 cm.; basion-nasion diameter, 20 cm.; basion-nasion 
diameter, IS cm.; biparictal diameter, 14 cm.; bifrontal diameter, 
13 cm.; bizygomatic diameter, 13 cm.; bi-cxternal canthus, 9 cm.; 
bi-internal canthus, 3 cm.; palate width, 4 cm.; Apex of nose- 
mental arc, 23 cm.; nasion-inental arc, 13 cm. 

Eye examination by Dr. Kearney March 15, 1915. Definite 
ptosis and divergent strabismus, left greater than right; definite 
proptosis of both eyes, right probably greater than left. Eyes 
stare. Other external conditions normal except in dilatation of the 
palpebral vessels. Pupils regular, equal and do not react; slightly 
enlarged. Media clear. Fundus, picture of secondary optic 
atrophy; practically complete in both eyes. Optic disks both 
white; margins on lower and temporal side clearly cut. Upper and 
nasal margins broken down with scar-tissue formation. Cupping 
slightly exaggerated. Arteries and veins bear normal relations as to 
size, kinliing noted in smaller branches. Fundus tesselated, lighter 
streaks showing choroidal circulation beneath. Definite lateral 
course nystagmus — greater toward right. 

Reflexes. Abdominal reflexes equal and active. Knee-jerks 
slightly exaggerated but equal. No anlde-clonus; no definite 
Babinski, though suggested on both sides. No Oppenlieim, Gordon, 
or Chaddock. Wassermann test of blood negative. Wassermann 
test of eerebrospinal fluid negative; six cells; no globulin. 

Lumbar puncture (March 14, 1915): Pressure of cerebrospinal 
fluid, 37. Elevate head, 41. Lower head, 36. Cough, 38. Blood- 
pressure, 110 before, 125 after. 

Operation March 15, 1915. Right subtemporal decompression. 
Usual incision and bone removed; no complications. Bone exceed- 
ingly thin in places, being the digital depressions due to high 
intracranial pressm-e forcing the convolutions into the bone, some- 
what like depressions of Pacchionian bodies. Dura very tense; 
otherwise normal, being thin, transparent, not vascular, no adhe- 
sions. Cerebral cortex under high pressure tended to protrude upon 
incising the dura; not edematous. Along the cortical veins, how- 
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ever, were some areas of wliitisli induration. Elfort to puncture, 
ventricles and thereby lessen tension not successful. Usual closure 
Muth drains; no complications. 

Postoperation, first day: Drain removed. Woxmd bulging 
slightly but pulsating. Boy talking brightly. Has no pain. 

Third day: Several sutures removed; wound healing nicely. 
Boy distinguishes light from darkness much more readily; could 
tell for first time in many months Avhen electric light was lighted 
before him. 

Fifth day: All sutures removed. Boy uj) and about. Very 
active. 



Yld. — Till- in;irlv.‘(l pointiJ protni.sion at the anterior fontanollc is verj' stril.iiiK: 

till' cn'.'ta (tail! is also present. Tin; ilivercent straWsmus is Kre.iter to the left. 

Seventh d:iy: “Beading” his Siudvcspearc tind playing checkers 
cleverly with other patients. 

Ninth day: IMarch 2-1, 191"). Patient discharged. 

April 12, 1915. .Second operation. Left subtcrnporid decompre.s- 
sion. Usiud inei.sion, bone removed and exceedingly thin in places, 
showing typical digital depressions which were the most marked of 
any I have yet seen. The dura w;ts thickened with many adhe.sif)ns 
overlying the bone; exceedingly tense, and tipon incising it the cortex 
tended to protrude tit the lower part (.if the dund ojicning, thea)rt.ex 
ctiusin" a slight h<>rni:i! protru.sion. An unu.sualJy iargt.ylfTwnjires- 
sion opening was made, tivo .and a half to thrta! inehe.s in diamelcr. 
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The ventricle was tapped, allowing a small amount of cerebrospinal 
fluid to escape, thereby lessening the cortical tension, which subse- 
quently pulsated normally. Usual closure with small rubber tissue 
drain. 

Postoperation. Negative. 

Discharged April 20, 1915, eight daj^s i)ostoperative. 

May 16, 1915. No complaints other than blindness; patient, 
however, can still tell the presence of light or not. No headaches. 



_ Fig. C. — lateral Roentgen-ray on the twelfth clay after the bilateral decompres- 
sion operation; the circular darkened areas arc the decompression openings. The 
protrusionat theanterior fontanelle with themarked thinnings (“digital depressions”) 
of the vault due to the high increase of the intracranial pressure arc clearly shown. 
The lordosis at the base of the skull is evident. 


June 19. Condition about the same. Vision unchanged. No 
headaches. 

Pebruary 8, 1916. Patient states that he can see better — moving 
objects, bright colors, etc. This is confirmed. Counts fingers if 
held very close to eyes. This improvement of vision was not 
expected, as the condition of secondary optic atrophy was believed 
to be complete. No headaches; no complaints. Patient is study- 
ing Latin, algebra, etc., in the Do Witt Clinton High School of 
New York City. 


SCO SHARPE : THE CRAXIAL DEFORJflTr OF OXyCEPirAEY 


TIIR:HSCnADEL TYPE OF SKULL; NO OPER.VTION. 

Case I. — Gottlieb, aged fortj-five years, married. .German 
Jew. 

Faviily Butory. Negative. Fatlier (Rector of the Uni\'crsity 
of Prague; professor of mathematics and astronomy) died, aged 
seventy-two years of senility; mother died aged forty-nine years, 
of “dropsy;’^ two brothers living and well; two sisters living and 
well. Seven brothers and sisters dead — one of consumption, 
three in infancy, tlmce of unknown causes. Sister has rheumatism. 
No hi.story of cancer, gout nor of any nervous disease; nor of lues 
and rickets. Apparently no large head nor large eyes in family 
history. 

Personal History. Nine months’ child; weight seven and a half 
pounds. No instruments; head normal apparently. Always well 
and strong. Very bright and active child; no intellectual imjoair- 
ment. Always stood at the head of his class (University of Prague) ; 
A.B. degree and student of medicine; traveled through Eiu-oj)e as 
tutor. No childhood diseases. 

Habits; Always a hard-working, strenTious student; a strenuous 
life. Occasional glass of beer at night; heavy tobacco smoker. 

Neuromuscular negative. Weight, 192 pounds. 

Present Hlness. "When a cliild, patient had frequent severe 
frontal headaches, beginning as early as lie can remember, and 
occurring e\'’cry four or five months; tliey are, however, of the 
same character. Patient thought they were due to a blow upon the 
head, causing the present cranial deformity. 

Left facial neuralgia of much severity daily, especially tlie upper 
two brandies of the nerve; an alcohol injection one j’car ago 
brought relief until four weeks ago, when the pain returned, not 
very severe. 

Sharp, shooting pain in both eyes, ever since patient can remember 
and especially wlien he was eight or nine years of age; some radia- 
tion of pain upward and outward, TJiis pain occurs each day, and 
at times has a “ burning sensation,” making eyes water considerably. 

Eyes have protruded .slightly ever since childhood, and most 
noticeable at the age of eight years, and especially the left eye, 
which turned outwanl. Patient says he is color blind for red. 
Occasionally .sees double when trying to focus with the left eye, 
false image being to the right. Vision not so good in the left eye, 
tlic same for years. Vertigo at times, subjective. 

Physical Erammaiion. Well-nouri-shcd, rather obc.se white man. 
Ruddy comple.vion trith the tyiiicjil Semitic facies. Mucous 
membrane of good color. Apparently in the best of health. Intelli- 
gence excellent. ^ ^ 

Chest symmetric;!!: equal expansion. No rosary. Heart nun 

lungs negativt'. 
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Abdomen symmetrical; pendulous. Liver and spleen negative. 
No free fluid. 

Extremities negative. No enlargement of radial epiphyses or 
internal condyle of humerus. 

Plead large, turmschadel type of skull very high and broad and 
tapering upward posteriorly to the vertex. No oxycephalic pro- 
trusion at the anterior fontanelle. Forehead retreating, but high. 
TJie right side of tlie slcull up to tlie middle line is more prominent 
than the left side. No venous dilatation of scalp or eyelids, except 
at the external canthus of the right eye. Cranial sutures cannot 
be palpated. 

Pupils equal and react rather sluggishly to light. Von Graefe’s 
signs mildly positive. Diplopia upon looking to the left and focussing 
with the left eye. Slight nystagmoid lateral twitches — equal in 
both du’cctions. 

Fundi mild secondary optic atrophy; retinal veins somewhat 
dilated; physiological cup shallow; optic disks pale with irregular 
margins. Frequent nosebleeds as a child, no traumatism. Sense 
of smell normal. 

Ears negative. No discharge or ache. 

Patient at present is better than he has been for years. Really 
no complaint at all, other than the slight facial neuralgia. Natura lly 
no operation advised. 

Conclusions. Cases of cranial deformity of the oxycephalic 
type are fairly common and are usually brought first to the ophthal- 
mologist on account of the failing vision due to a secondary optic 
atrophy of varying degree. In my opinion the condition is primarily 
due to an early meningeal irritation, with the resultant premature 
closure of the sutures of the base and j^osterior portion of the skull ; 
as the brain enlarges it tends, therefore, to protrude through the 
anterior fontanelle and thus the characteristic cranial deformity 
is produced, and as the result of the increased intracranial pressure 
a choked disk with the consequent secondary optic atrophy occurs. 

The treatment should be directed toward a relief of the increased 
intracranial pressure; in the cases of the turmschadel type of 
deformity of the skull there is usually no visual impairment, and the 
cranial deformity is slight because the intracranial pressure is not 
high; these cases do not require an operation. 

In the oxycephalic type of cranial deformity, however, the 
increased intracranial pressure should not be allowed to produce 
the blindness of a secondary optic atrophy; an early relief of 
this increased pressure with the resulting avoidance not only of the 
cranial deformity but of the far more important impairment of the 
vision is advisable by means of the operation of cranial decompres- 
sion; of the cranial operations to be used, the subtemporal decom- 
pression is the operation of choice.^ 

‘ The Operation of Cranial Decompression, Am. Jotju. Med. Sci., April, 1915 , 
No. 4, cxlix, 5C3. 
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OBSERVATIONS ON THE CUTANEOUS TUBERCULIN REACTION 
IN THE TUBERCULOUS. 

By Fued it. IIeise, M.D., 

nr.siDE.VT rnreiet.xx, tuudB-xu a.x.N-.tT<iniiT;.t, TuittiK.it;, rt. v. 

HYrEU.8EN.srnvENESS to tiiberctilin wlien introclufTtl into the 
body jircviously infected with the tnberele b.ndlln.s htus been ;i 
reeop'iw'fl bift since Koeli’s first iipe of this btifilltiry e.xtnicl 
in 1S!)0. At first only general Iki-jiiTseiisitiit'iies.-; wa.s ri‘ef.yni-/e»l, 
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and it remained for von Pirquet, hi 1907, to demonstrate local 
or skin hypersensitiveness. Later it was shomi that the mucous 
surfaces, the eye, etc., also reacted in a hypersensitive way when 
tuberculin was locally administered, so that now it is assumed that 
all organs and tissues of a person once infected with the tubercle 
bacillus will show specific inflammatory or hjqicrscnsitivc reactions 
when tuberculin is given locally. The nature of the phenomenon 
is not thoroughly understood. In a general way, however, it may 
be said that when the tubercle bacillus gains entrance to the body 
and incites a local reaction, or, in other words, induces a focus of 
infection, the body responds in a protective way lyith the formation 
of what in a general way may be termed ''antibodies’’ to the poison- 
ous products of the tubercle bacillus. The antibodies are at first 
circulating, or shortly become so, and are carried to all portions of 
the body, later to become fixed in the cells of the various ti.ssues, 
and when tuberculin (antigen) is introduced locally in sufficient 
quantity an inflammatory reaction occurs. Under certain condi- 
tions such as the existence of an acute infection, notably measles or 
in the last stages of a progressive tuberculous infection, the local 
hypersensitive reaction fails to occur. Thus in a measure the reac- 
tion may bo looked upon as an evidence of resisting power on the 
part of the host. 

Unfortunately the greater proportion of all individuals liavc 
at one time been infected with the tubercle bacillus, so that the 
various tests liased on this hypersensitive reaction will i)rovc 
positive in the greater proportion of individuals when tuberculin 
in sufficient concentration is used. That a focus of infection need 
have existed before tuberculin will give rise to hypersensitive 
reactions has been denied by some, notably Much, Sata, etc. 
However, other observers have claimed to get no hji'persensitive 
reactions unless a lesion has existed. Tliesc tests have all been 
done by the subcutaneous or intravenous injection methods and 
refer to general h}q)ersensitivencss only. Hamlmrger, Baldwin, 
Poten, Koemer, Gieniert, Joseph and others come to the latter 
conclusion. And, too, a few observers have presumably been able 
to demonstrate a loss of hypersensitiveness after removal of an 
existing focus, viz., Bahrat, Felix, Klemperer. HoAvever, some of 
these latter tests have been based solely on temperature reactions 
in guinea-pigs and arc not conclusive. The general opinion, how- 
wer, is that an infection must have taken place before the body 
in general will react in a hypersensitive manner to tuberculin. And 
upon this reaction are based the several tests for the existence of a 
previous infection with the tubercle bacillus. Whether or not the 
tests have a larger application and will give other information 
regarding the reaction on the part of the host is yet an undecided 

question. La^yrason Brown, in a series of 200 cases, could establish 
no other definite relation. 
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ElJerman and Erlandsen, in 1909 and 1910, published their 
observations with a new technic by whicli they were presumably 
able to differentiate active, inactive, and latent' tuberculosis. TJi'e 
yon Pirquet method was used and the strength of tuberculin varied 
in geometric progression. For instance, four punctures were made, 
and tubercidin in 1 per cent., 4 per cent., 16 per cent., and 61 per 
cent, dilutions were applied. IMeasiiremcnts of the papules were 
made after twenty-four and forty-eight hours, and the average size 
of the papules and the average differences in papule sizes were 
calculated. From these figures the hjq)ersensitiveness was deter- 
mined. Tin's is, according to Morland, really the inverse of the 
lowest strength of tuberculin causing a reaction. A hypcrsensitivc- 
iicss of 100 was said by Ellerman and Erlandscn to be the dividing 
point between active (100-f) and inactive (100 — ) tuberculosis. 

Erlandscn and Petersen and Mirauner published their observa- 
tions in substantiation of the Ellerman Erlandscn method, and 
Mirauner would include in the active class all who showed a hyper- 
sensitiveness of over 50. 

On the other hand, Ecssaun and Schwenke think that the clinically 
tuberculous show no hypersensitiveness, but when it docs occur it 
denotes a favorable prognosis. And when hypcrscnsitivcncss fails 
to increase it is of doubtful prognosis. Pringsheirn comes to prac- 
tically the same conclusion. 

Hamburger, by repeating tests at intervals, comes to the con- 
clusion that hypersensitiveness increases gradually in early cases, 
remains low in mild ca.scs, may increase markedly and suddenly 
when the process becomes active, and disappear slowly when the 
disease rapidly progresses; and that when hypersensitiveness 
increases, the prognosis is good and may be an indication for the 
u.se of tuberculin. 

Among the tests used for determining skin hypensensitiveness 
is that of Mendel, Mantoux, and Roux, the so-called intradermic 
test. In this metiiod tuberculin is iniected between the layers of 
the skin, and it has the advantage that a definite quantity of 
tuberculin can be used with the assurance that it is all absorbcnl. 
Thus it affords an c.xccllcnt method for determining more closely 
the amount of tuberculin necessary to cause a local reaction, 
Pringsheim, Jeanerct, Holmes and others worked with the intra- 
cutancous test. Pringsheim used fresh solutions, 1 to 100, 1 to 
1000, and 1 to 10,000, and gave the tests eight days apart. In his 
conclusions he mentions that 10 per cent, of the von Pir()uet tests 
done simultaneously failed to react parallel to the intracutaneous. 
Ifo also states that 76 percent, of clinically non-tiiberculous children 
show hy{)ersen 3 itivencss. Holmes showed that activity of the 
focus increased hypcrsensitivenc.ss locally, Rosenberg found that 
100 per cent, of clinically tuberculous and 62 per cent, of non- 
tuberculous reacted to a dilution of 1 to 5{),9(K), while 91 jm-t evnt. 
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of clinically tuberculous and 25 per cent, of non-tuberculous reacted 
to a dilution of 1 to 500,000, and from this he concludes that failure 
to react to the dilution of 1 to 500,000 would exclude clinical tuber- 
culosis. Kogel says that a. strong reaction with a high dilution 
indicates that healing processes are taking place. Jeaneret comes 
to the conclusion that the intradermic reaction is in a general way 
an indication to the grossness of the focus. He also believes that a 
strong intradermic reaction in a case showing few physical signs is a 
contra-indication for the use of tuberculin. 

Ostenfeld and Permin, in an analysis of 56 cases of skin reactions 
find that the reactions bear in no definite way on the activity or 
extent of the disease. 

And so conclusions are at variance and the truth not fully 
understood. 

A series of intradermic tests were studied by us at the Adirondack 
Cottage Sanitarium in an effort to find any existing relation between 
the quantity of tuberculin necessary to incite a reaction of a certain 
size and the stage of the disease. 

The intradermic reaction was chosen because it allowed more 
accurate dosage than any other method of skin test. The skin 
of the forearm was always the seat of the injection, and 1/10 c.c., 
the volume of solution, remained always the same. Koch’s 0. T. 
was the tuberculin invariably used, and care was taken that the 
injection' was always between the upper layers of the skin and that 
the bevel of the needle could be seen through the skin. The quan- 
tity of tuberculin, however, was increased ten times at each suc- 
cessive injection until an erythema of an average diameter of 20 
mm. or more was produced. Measurements were taken twenty- 
four and forty-eight hours after injection. 

For convenience the dose is expressed in the form of a fraction 
as suggested by Dr. Lawrason Brown. The numerator specifies 
the number of zeros after the decimal point in the metric system, 
and the denpminator the actual amount of tuberculin. Thus 
0.0000001 c.c. would be recorded f 

Each patient was at first given an intradermic test with f 0. T. 
or less, and at the end of three or four days, provided a reaction 
of sufficient degree was not attained, this dose was increased ten 
times (j c.c.). And if this dose failed to produce the required ery- 
thema it was again increased ten times (f c.c.), and so on until an 
erythema of 20 mm. or more average diameter was produced. It 
was thought inadvisable to produce a greater erythema than this, 
inasmuch as the attempt in two instances was coincident with a 
slight general reaction. 

The series was made up of 200 cases, including mostly incipient 
and moderately advanced cases (3 far advanced) . And the reactions 
were studied in relation to (1) the stage of the disease; (2) the 
presence or absence of tuberele bacilli, also of rales; (3) the manner 
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of onset of the illness; (4) the progress of the case in the sanitarium; 
(5) the probable duration of the disease. 

In general it may be said that those cases liaving both rales and 
bacilli showed a greater hypersensitiveness to tuberculin than those 
cases in Avhich neither rales nor bacilli were present, and that the 
hypersensitiveness was more marked in the moderately advanced 
cases. 

The majority of cases (S4 per cent.) reacted to either f, or 
and the majority of these (.34.5 per cent, of the total) reacted to 
Using -} as the dividing point and watching the direction of the 
increase in percentages for the different quantitative reactions, we 
find : 

1 . That there is a tendenej’^ for the moderately advanced case to 
react to a smaller quantity of tuberculin than the incipient, though 
the difference in percentage (G per cent.) is too small to warrant 
any accurate conclusions. 

2. That when tubercle bacilli are present in the sputum the 
percentage of all cases reacting to less than y is 19 per cent, greater 
than when tubercle bacilli are absent (47 to 28). And that the 
difference in reaction is more noted in the incipient cases (4S to 27). 
IModerately advanced, 47 to 30. 

3. That when rales are present on physical examination the 
percentage of all cases reacting to less than y is 19 per cent, greater 
than when rales are not present (44 to 25). And that the difference 
in reaction is about the same for incipient and moderately advanced 
cases. Incipient, 42.5 to 24; moderately advanced, 40 to 22. 

4. (I'liat when both rales and bacilli are present the percentage 
of all cases reacting to less than f is 20 per cent, greater than when 
neither bacilli nor rales are present; and that the difference in 
reaction is about the same for incipient and moderately advanced 
cases. Incipient, 47 to 21 ; moderately advanced, 45 to 20. 

5. That 30 per cent, of all cases react to less than y. I’liat this 
percentage is increased most markedly when the onset has been 
hcinoptoic (51 per cent.) or catarrhal (40 per cent.). And that the 
percentage is reduced when the onset has been insidious (20 per 
cent.), febrile (25 per cent.), and pleuritic (24 per cent.), the last 
three having almost the same percentage. 

0. That the greater percentage reacting to weaker dilutions 
occurs Avhen the onset is: 

Insidious in the incipient cases (incipient 35 per cent, to moder- 
ately advanced 22 per cent.). 

Catarrhal in the moderately advanced cases (moderately advanecfl 
.50 i)er cent, to incipient 31 per cent.). 

Jlemoptoic in the moderately advanced cases (moderately 
uflvanced 00 [)er cent, to incipient 40 per cent.). 

Wlieii the onset is pleuritic the percentage of eases reacOng 
to less than is about the same in both incipient and moderately 
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advanced eases. The eases with febrile onset were too few to be 
considered (4). ^ 

7. Considering the reaction from the standpoint of prognosis, 
that is, the relation of the reaction to the progress of the case while 
in the sanitarium, we find that: 

Of the apparently arrested cases, 22 per cent, reacted to less 
than f. 

Of the quiescent cases, 42 per cent, reacted to less than j-. 

Of the improved cases, 30 per cent, reacted to less than y. 

Of the unimproved cases, 35 per cent, reacted to less than f. 

The percentage of incipient and moderately advanced cases 
reacting to less than y was approximately the same when the 
cases were apparently arrested or quiescent. 

Apparently arrested (incipient 22 per cent. ; moderately advanced, 
23 per cent.). 

Quiescent, (incipient, 45 per cent.; moderately advanced, 
40 per cent.). 

The incipient improved cases showed 25 per cent, fewer reacting 
to less than y (21 per cent, to 40 per cent.), and the incipient 
unimproved cases showed 11 per cent, more reacting to less than f 
(40 to 29 per cent.) than of the moderately advanced cases. 

Considering the apparently arrested and quiescent cases as 
probably having passed the border-line of activity of their disease 
at the time of the test, and the improved and unimproved cases as 
being on the border-line of activity, we may possibly assume that 
the cases with little involvement, as they improve, lose, and as they 
get worse, gain, in hypersensitiveness; whereas, the case of longer 
standing and more advanced disease, on improving, gains, and on 
not improving, losses in hypersensitiveness. Of course this can 
only be an assumption. 

When the cases are considered purely from the Turban found on 
physical examination, the percentages reacting to less than f are 
approximately the same for I, II and III (36 per cent., 34 per cent, 
and 30, per cent.), but the curve of hyiiersensitiveness appears 
to liccome greater as the Turban increases, for: 34 per cent. 
1 urban I, 23 per cent. Turban II, and 8 per cent. Turban III, 
react to more than y, the percentages reacting to f increasing as 
the Turban increases (30 per cent., 38 per cent., 62 per cent.). 

When the cases are considered from the standpoint of the duration 
of the present illness, we find practically no variation in percentages 
reacting to less than f, when incipient and moderately advanced 
cases are compared. 

^ Conclusions. 1. The nature of the focus of infection at the 
time of the test influences local hypersensitiveness. 

2. The quantity of tuberculin necessary to incite a local reaction 
of 20 mm. diameter bears no definite relation to the stage of the 
disease. Therefore a single skin test when positive means nothing 
but the existence of a previous infection. 
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NON-TERATOMATOUS BOliE FORMATION IN THE HUMAN 

OVARY.i 

By George W. Outerbridge, F.A.C.S., 

A6SISTA>rr INSTnUCTOn GYNKCOLOGT ANB IN" SURGICAL TATIIOLOGY IX TIIK 

UXIVKRSITY OF PEXXSYLVAXTA; ASSISTANT GYXECOLOGIST TO THE METHODIST 
hospital; assistant SURGEON’ TO THE GYXECEAX'HOSPITAL, 
PHILADELPHIA, PA, 

In J912 t\vo French surgeons, Pozzi and Bender, publislicd a 
paper in which they discussed at some length the question of bone 
formation in the ovaries and Fallopian tubes other than that of 
teratomatous origin, and reported two personal observations of 
this condition in the ovary. Thcj* also stated their belief that such 
ossification of the ovary is of extremely rare occurrence, since they 
were able to find in the literature mention of but 5 additional 
cases which they considered reasonably authenticated, although 
in a number of other instances specimens had been reported as 
falling in this category which on investigation were found to have 
been too imperfectly studied to be accepted. These 7 definite 
cases are divided by Pozzi and Bender into the following groups: 
2 ossified ovarian fibromata, 2 ovarian cj'sts with ossification of 
the walls, 2 cases of difi'usc ossification in sclerotic ovaries, and 1 
ossified corpus luteum. 

Since two cases of ovarian ossification happened to come under 
my oh.servation shortly after the appearance of Pozzi and Bender’s 
article, I was rather surprised by their statement as to the extreme 
rarity of the condition, and was somewhat skeptical of the accuracy 
of this view. A fairly careful scarcli through the literature, both 
antedating and subsequent to their pa])er, has brought to light a 
few additional rcport.s, bringing the total of what may he considered 
fairly well-authenticated cases up to about 14. While this may 
not represent an absolutely complete list, the miinhcr of reports 
is certainly surprisingly small in view of the considerable ainonnt 
of literature which exists upon the subject of abnormal ossification 
in other portions of the body. 

The occurrence in ovaries of little hard nodules, often called 
"ovarian stones,” is well recognized ns a not exceedingly infrequent 
l)henomcnon, hut thc.se are usually considered merely calcareous 
deposits in sclerotic ovaries or degenerated corpora Intea, and arc 
probably in most instances never subjected to microscopic exami- 
nation, without which the definite determination of the presence 
of hone is hardly possible. In order, therefore, to ascertain whether 
f)r not the occurrence of true l)one in the ovary (asifle frr)m tiiat 
formed in dermoids and solid teratomas) is really as unusual as 


' I’/i'Miitod I-K'fore t!ic I’ntlioIoKicsl Society of Philadelptiia. Mny 13, IPIo. 
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lias apparently been assumed, I have subjected to microscopic 
examination, after thorough decalcification, sections from all 
ovaries eontaining hard nodules which have come into my hands. 
In this manner 7 specimens have been studied, with the result 
that areas of true bone have been found in every one, sometimes of 
greater extent, sometimes, of lesser, but always clearly demon- 
strable. The material was derived from the following sources: 
5 cases frorh the gynecological service of the Hospital of the Uni- 
versity of Pennsylvania (Dr. John G. Clark), 1 case from the 
Gynceean Hospital (Dr. Henry D. Beyea), and 1 case from the 
gynecological service of the Methodist Hospital (Dr. William R. 
Nicholson). In every instance microscopic examination of sections 
taken from various areas failed to reveal anything suggestive of a 
teratomatous process. 



Fig. 1. Case I. Sketch-drawing of section through tlio entire nodule. Very low 

power. 


Case I. — ^U. Pa., No. 2261. This patient, a girl, aged twenty 
years, was operated upon by Dr. Clark in 1909, during my 
term of internship on his service at the University Hospital. 
Ihe left ovary was somewhat cystie and the right contained a 
small, very hard nodule. A partial resection of each ovary was 
performed, with removal of the appendix. The specimen received 
at the laboratory consisted of "the wall of a corpus luteum hema- 
oma from the left ovary, with a firm, calcified mass, measuring 
•7 X 1.6 X 1.4 cm., from the right;” no histological examination 
01 the hard nodule was originally made, merely a diagnosis of "right 
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oophoritis interstitialis chronica (with calcareous degeneration)” 
being returned liy the pathologist. On becoming interested in this 
investigation I looked up the specimen and found the little nodule 
intact. Owing to the length of time it had lain in preserving fluids, 
decalcification was difficult and the soft parts h;id lost much of 
their staining properties; the sections obtained, although clearly 
showing the presence of true bone, Avere hardly satisfactory for 
photomicrographic purposes, and therefore merely a sketch dnnving 
of the entire section througli the nodule is presented, to show 
the reliitions betAveen the oA'arian cortex, corpus fibrosum, and the 
numerous areas of bone forming an incomplete ring or .shell AA-ithin 
the circumference of the latter (Fig, 1). Tlie ti.s.suc in the centre of 
this bony ring is somCAA-hat loo.ser in structure than that forming the 
outer portion of the corpus fibrosum, external to the bone, '.rhe 
latter is arranged in AvaAW, more or less jiarallel lamella;, Avith rather 
sparse hone bodies; the structure is distinctly compact, but AA’ithout 
any A'^ery definite Iliiversian systems. 

Swnmary. This case presents an example of ossification Avithin 
a corpus fibrosum; the ovary was othenA-ise normal, and there 
were no marked inflammatory changes in the pelvic organs. 

. Case II. — U. Pa., No. 347S. Aged forty-six years. Clinical diug- 
nnsi.’i: pelvic abscess; peh'ic inflammatory disease; tubofiA'arian 
abscess. Operafion (Feb. 7, 1913): A-aginal puncture; supraA’aginal 
hysterectomy; bilateral sal]>ingo6j)horectomy. Spremev; myoma- 
tous uterus; large right tubooA-arian abscess; left hydrosalpinx: 
Irfl ovary. 'I'he latter measures 4 x 2.5 x 2 cm. ; it is closely adherent 
to the outer end of the tube, and on section is seen to contain a 
large degenerating corpus lutcum, in Avhich is a considerable area 
of bony hardness. Microscopically, the left ovary shows a fairly 
normal cortex, clo.scly fu.scd Avith the aaoII of the pyosaljiinx (Fig. 2). 
'Phe most prominent feature of the .specimen is a good-.sized corpus 
fibrosum, Avhich in some sections sIioavs an jdmost complete ring 
or .shell of deeply staining calcareous material, AA’ith a few small 
but di.stinct areas of bone along its inner border. The central 
area is filled Avith a loose, richly A-ascularizcd tissue, Avith considerable 
interstitial hemorrhage. In other .section.s, rutting through a slightly 
difi'erent ])lane (Figs. .3 and 4) e.xtensiA'c masses of bone are seen 
running all througli this central softer tissue, Avhieh here jm'sents 
an appearance strongly suggestive of marrow. The bone appears 
to have formed in tlie central cavity of the calcareous .shell, Avith 
Avhich it is everywhere in intimate relationship (,1'ig. n). It is 
fairly /-ornpact, Aiith numerous bone bodies in .snndi Inrun.'e, and 
indications of Haversian .sy.-tem formation, although this i.s not 

very distinct. ^ , 

Sunnnary. 'Phis ease presents an e.saniple of ossification Avithm 
a fairly extensive calcareous shell formed in a corpus fibrosum; the 
ovarv was otherwise normal, -sivc for dense adhcsitais to the greatly 
inllanicd tube. 
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Fig. 2. — Caso II. Low-power pliotograpli showing calcareous shell formed 
within a large corpus fihrosum. (The areas of bone in this section are too small to 
be distinguishable at this magnification.) 
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Fia. 4. — Case II. Higher por\-cr ww of a portion of t)ie,bonc Bhown in Fig. 3. 



I’lfi. 5. — C.aw II. Iligl. -power view of nriothor fiehl, eiiowing reintioii-hip 
Ix-'twix-n fihoms tis-ue (rorpns fibrTjsum) aljove, zone of c.alcifieation in the i!Ui!(i!e. 
and I) 0 !U' Wow. 







outekbiudge; bone formation in the human ovary 873 

Case III— Gyn. Hosp., No. 6577. Aged thirty-eight years. 
Clinical diagnosis: bilateral pyosalpinx. Operation (Feb. 25, 1913): 
bilateral salpingeetomy; left oophorectomy; suspension of right 
ovary. The left adnexa formed an inflammatory, partially cystic 
mass, •which ruptured during removal, permitting the escape of a 
considerable quantity of pus; drainage. Specimen: botli tubes; 
left ovary; small hard nodule. The right tube forms a typical 
retort-shaped pyosalpinx 11 cm. in length; the fimbriie are not 
completely agglutinated, ho-wever, and the abdominal extremity 
is slightly patulous. The left tube forms an indefinite inflammatory 
mass about 6x4x3 cm., buried in dense adhesions. The left 
ovary is represented by a mass of torn tissue measuring 5 x 4 x 
2.5 era., which has apparently formed the wall of a cyst or abscess 
cavity. Accompanying it is a small nubbin of bony hardness, 
about 2 cm. in diameter, Avhich was shelled out from the left ovary. 
Microscopically, both tubes show intense inflammatory changes. 
The left ovary (soft portion) shows intense infiltration of the 
stroma by small round cells. There is one good-sized cyst, ap- 
parently of follicular origin. A section through the hard nodule 
shows the characteristic structure of a corpus fibrosum, with here 
and there small bits of ovarian stroma about the edge. Throughout 
the fibrous tissue are extensive areas of calcifieation, in most of which 
there is no evidence of bone formation. At one point, however, 
near the centre of the section, there is a small but distinet mass of 
true bone, having an irregular outline sharply defining it from the 
surrounding fibrous tissue, and presenting a similar structure to 
that of the preceding specimens. 

Summary. This case presents an example of a small amount of 
ossification, occurring in conjunction with extensive calcification 
of a corpus fibrosum in an ovary the seat of acute inflammation, 
and associated with purulent processes in each tube. 

Case IV. — U. Pa., No. 3880. Aged thirty-four years. Clinical 
diagnosis: multiple fibroid tumors; bilateral hydrosalpinx. Opera- 
tion^ (March 25, 1914): supravaginal hysterectomy; bilateral 
salpingoophorectomy; appendectomy. Specimen: myomatous 
uterus; tubes; ovaries; appendix. Each tube has been transformed 
into a typical hydrosalpinx, showing microscopically very active 
and extensive inflammatory changes. The right ovary is buried 
in adhesions, but is otherwise grossly and histologically normal. 
The left ovary measures 3.5 x 3.5 x 2.5 cm. Its surface is every- 
where covered by adhesions; it is slightly cystic, and at one point 
contains a small bit of hard, bone-like tissue, less than 1 em. in 
diameter. Microscopically, the left ovary shows a good-sized 
serous pseudoeyst on the surface and a smaller Graafian follicle 
cyst within its substance. For the rest, the ovary is histologieally 
normal, the cortical tissue being well developed and containing 
a moderate number of primordial follicles. Scattered throughout 
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arc about the usual number of corpora fibrosa, in the largest of 
M-hich are seen a few small, irregular plaques of bone (Figs. 6, 7, 



I'lo. G. — C.iPO IV. Low-power view of section tliroiiKli entire ovary, sIiowitiR 
numerous corpora fibrosaf in tlio larRCSl of wliich arc two .=inall areas of bone. 


k.’'. ?-• •' 
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and 8) . These lie within the substance of the fibrous tissue or along 
its edge. They present the same general characteristics as the speci- 
mens described above. The bone is arranged in somewhat irregular 
lamell/E, scattered unevenly throughout which are numerous small 
lacunaj, each containing a single deeply staining cell. True Haver- 
sian system formation can not be definitely distinguished, but here 
and there are good-sized cavities, each containing a small capillary 
bloodvessels surrounded by very loose connective-tissue, presenting 
an appearance very similar to that of ordinary marrow. The 
bony areas present everywhere an extremely irregular, dentated 
edge. There are no evidences in this specimen of a previous focus 
of calcification, such as are present in Cases II and III. 



Fiq. 8. — Gase IV. Photograph from another block of tissue, showing an area of 
bone on the edge of the corpus fibrosum. 

Summary. This case presents an example of small foci of ossifi- 
cation, apparently without previous calcification, occurring in a 
corpus fibrosum in an ovary otherwise normal save for the presence 
of small retention cysts, but associated with old pelvic inflammatory 
disease. 

Case V. — U. Pa., No. 3893. Aged sixty-eight years. Clinical 
(hagnosm: Carcinoma cor})oris uteri. Operation (April 2, 1914) ; pan- 
hysterectomy; bilateral salpingo-oophorcctomy. Specimen: uterus; 
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tubes; ovaries. Tlie uterus, including cervLv, measures S 6.5 x 
4 cm. It contains a small fibroid; the endometrium i.s greatly 
thickened, and presents histolo^cally the characteristic jjicture 
of advanced adenocarcinoma, with c.vtensive involvement of the 
muscularis. Ihe tubes show grossly and microsco])ically moderate 
inflammatory changes. The right ovary is represented rncrclj' by 
torn remains of a thin-walled cystic sac. The /c/f oran/ forms a 
roughly spherical cyst, about 4..5 cm. in diameter, which has been 
ruptured. The surface is ever^V'wherc covered with adhesions. 
The cyst wall is for the most part thin and delicate, but in one 
area is considerably thickened, presenting on the inner surface of 
this portion several whitish, nodular elevations of almost bony 
hardness. Mtcro.scopically, sections from botii ovaries show a 
distinctly fibrous ovarian stroma, containing numerous .small 
cy.stic spaces lined with a single layer of columnar ei)ithelium, 
and suggesting on first sight a metastatic invasion from the uterine 
cancer, but on closer examination the lining epithelium i.s seen to 
be so regular, and to show so little tendency to active proliferation, 
that these formations must be considered probably merely cystic 
ingrowths from the surface epithelium of the ovary. For the rc.st, 
the ovarian .stroma appears normal, with numerous developing 
follicles and corpora fibrosa. The cyst cavity has lost its lining 
epithelium; it presents the typical appearance of a retention cyst 
of inflammatory origin. Section through the hard masses shows 
a loo.se fibrous stroma, with at one point a good-six.ed developing 
Graafian follicle. The major portion of the section consi.sts of 
very numerous irregular trabecuke of bone, presenting an apjwar- 
ance practically identical with that shown in Figs, 4 and b'h and 
having in the inter.sticcs a soft, marrow-like ti.ssuc similar to tliat 
shown in the latter. The Haversian system formation is rather 
more distinct in this .specunen than in any of the others. 

Siijjivian/. This case presents an cxamjde of extensive ossifica- 
tion in a somewhat cystic ovary, a.s.sociated with pelvic inflamnnition 
and an adenocarcinoma of the uleriis. 

Ca.sk VI. — U, I’a., No. 4117. Aged fifty-three years. CUuirii} 
(linynDsis-: ovarian cy.st. Ojuraiinu (Get. .'jl , 191-1); Fight n(iphorec- 
tomy. Sjirrimni: riijfif orary, measuring 'JO cm. in diameter. 
I’lie external surface is j)inki.sh white, srnootli in jdaces, covered 
with fibrous adhesions in others. On section the cyst is seen to be 
miiloeular and filled with yellowish, slightly glairy fluid. Ihe cyst 
wall is for the most part about 2 to -5 mm. in thickness, but at one 
point there i.s a hard nodnie measuring about 4 x 3 cm. in arc.'i by 
1..5 cm. in thickne.ss, jwojeeting slightly above the genera! surface 
externally, but much more markedly on tlie internai asiiect of the 
cyst, where it forms a distinct protuberance into the cyst cavity. 

It presents here the general appearance of being the site of old ^enr 
tissue which has undergone considendde contraction .‘several folds 
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or plicce of the cyst w.all extending outward from it in a radial 
manner. It is covered Avitli the same smooth tissue lining the entire 



Fig. 9. — Case VI. Low-power photograph of calcified nodule, containing an area 
of true bone, in the wall of an ovarian cyst. 



Fig. 10. — Case VI. Higher power view of the area of bone. 


cj'st cavity, and there is nowhere any evidence of skin, hair, 
sebaceous matter, or other dermoid constituents. The nodule is 








STS ouTEnimiDGE: isoKE I'onMATiox tk the utoiax ovAity 


so hard that it can be cut only Avith a saw, Micrnscopicallt/, sections 
from the soft portions show the cyst wall to be composed of parallel, 
waA'v bundles of fibrous tissue containing numerous bloodvessels. 
At one point a somewhat flattened-out cystic follicle is seen. The 
main cy.st cavity is lined by a single layer of low columnar to 
cuboidal epithelium, such as is characteristic of the serous cysta- 
denoma. Sections through the hard nodule all show extensive 
arens of calcification throughout the fibrous tissue, which is here 
distinctly denser and more hyaline in character than in the prcccdng 
sections, with here and there good-sized irregular masses of bone 
(Figs. 9 and 10). The latter has apparently been formed in close 
relation to the areas of calcification and secondarily to this process. 
For the most part this bone, which is cpiite compact, is present in 
the form of a central plug or lining inside the calcareous shell, 
exactly as in Case II; but here and there good-sized trabccuhe of 
bone extend out through the surrounding fibrous tissue, with which 
they are in intimate relation, without any intervening zone of calci- 
fication. 

Summari/. This case prc.sent.s an examj^le of extensive calcifica- 
tion and o.ssification in one j)ortion of the wall of a cystadenoma 
serosum of the ovary. 

Ca.se VII. — IMethodist IIosp. Aged twenty-two years. Clinicnl 
(Uadtiosit: retroversion; pelvic inflammatory disca.se. Operation 
(July 10, 1914); dilatation and curctment; amjmtation of cervix; 
appendectomy; suspension of left ovary; removal of hard nodule 
from Douglas’s pouch. This case presents some features of unusual 
intere.st. On oj)ening the abdomen the uterus was found to be 
normal in size and somewhat rctroverted; there were a few delicate 
adhesions in the jielvis, which were broken up without difficulty; 
the left tube and ovary were normal, but the right adnexa could 
not be located. Tlie right uterine cornu ended in a little nubbin 
of tissue, not more than 0..o cm. in length, aj)parcntly corrc.sponding 
to the .stump of the tube, but beyond this no trace of that organ 
w.as present, nor were there such den.se adhesions in this region 
that there was any po.ssibility of the tube remaining unrecognized 
among them. The ovary, likewi.se, was lacking from its normal 
situation, and nothing corrc.sponding to it could at finst be dis- 
covered; but on in.seiting the hand well down into Douglas’s pouch, 
this was fouiul to be octaij)icd by a t.ag of omentum, embedded in 
which was a little stony nodule. It was at first thought that this 
might be an umisually large phlebolith, although this would he a 
rather nncomnuin .situation for such a formation; Imt on more 
tlK>rough e.\])osure it was seen to be just about the size anrl shape 
of a normal or slightly shrunken ovary. It was removed sim])ly 
In' shelling it out from the omental tissue. Sprrinirn: an almomi- 
.shaped mass, measuring 2.-o x 1.") x 1 cm., of iiony hardness, having 
a .somewhat wrinkled external snrfacv. .Vo sfifi tissue whatever was 



outerbiudge; bone formation in the human ovary 879 

discernible grossly, the nodule presenting the appearance merely 
of a bit of dense bone or calcareous material. It was sawed in half 
longitudinally, and on section presented the same solid appearance. 
Decalcification was tedious, requiring many weeks, but finally it 
was possible to embed the tissue and cut microscopic sections. 

Microscopically, a longitudinal section through the entire specimen 
(Fig. 11) shows the following characteristics’. Externally there is a 
narrow ring of fibrous tissue, arranged in more or less parallel 
bundles, and containing numerous small bloodvessels and many 
minute foci of calcification. Here and there bits of fat are adherent 
to the external surface. For the most part this zone of fibrous 


V 


Fig. 11. — Case VII. Very low-power view of a longitudinal section through the 
entire specimen. The fibrous capsule is seen about the periphery, somewhat mutilated. 
The grayish areas in the cortex, especially near the right end of the section, corre- 
spond to the degenerated tissue mentioned in the description. The bony trabcculaj 
constituting the major portion of the specimen are well shown. The pale area in 
the centre is loose fibrous tissue. 



tissue remains exceedingly narrow, but in one or two places it dips 
down somewhat into the interior, being here distinctly looser in 
structure than on the periphery. By far the major portion of the 
specimen within the fibrous capsule, however, is made up of multi- 
tudinous bony trabeculjE, the whole greatly resembling a section 
through a piece of ordinary spongy bone. The trabeculfe are fairly 
thick in the cortical region, forming here good-sized solid masses 
of bony tissue (Fig. 12) ; but as the centre is approached they become 
thinner and more delicate (Fig. 13). The interstices between 
them are filled with an exceedingly loose areolar tissue, presenting 
practically the appearance of ordinary marrow, and containing 
many fat cells, numerous small capillary vessels, and here and there 
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areas of small round-cell infiltration. In addition to these types 
of tissue there are several large areas of granular material, taking 
in hematoxylon-eosin preparations a dull bluish stain, and ap- 
parently representing greatly degenerated stroma tissue; through- 
out these a few small foci of calcification are seen. Some of these 
degenerated areas are completely structureless, while in others 
the more or less vague outlines of numerous small bloodvessels 
can be made out, together with many brownish pigmented cells, 
such as are often seen in the neighborhood of degenerated corpora 
lutea. In one of the largest of these areas there are a couple of large, 



Ek!. 12. — f'a.-e Hiclif'r power view of n portion of (lie rorfe.\, .showiiif; fibnjUH 

capsule, with bit of luHicrent fatty tissue, and tliick tr.abocul.'i! of lionc. 


irregular cavities, with ragged edges aiul masses of iii)parently 
cellular detritus in the centre; the general appcjiraiicc of t!ic.sc 
suggests that they may very probably rejircsent the remains of 
som'cwhat cy.stic follicles, but the tissue is so degenerated that it is 
imjinssible to determine this with certainty. It is evident that 
the extensive degeneration of this tissue must have taken place 
■infra vitaiii an<l not merely as a result of the long sojourn of the 
.specimen in the dec.-ilcifying fluid, .sinc-e the outer zone of libroii.s 
tissue, the fat adherent to it, and the medullary ti.‘;sue throughout 
the specimen are all exceedingly well i)re.<erve<l. 
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Summary. This case presents an example of complete atrophy 
of the right tube, with absence of the right ovary from its normal 
situation, this structure being apparently represented by an almost 
completely ossified mass of tissue attached to a tag of omentum 
deep down in Douglas’s pouch. 

On account of the almost complete ossification of the little 
nodule in this ease, together with the degeneration of the few 
areas of soft tissue remaining, it can not, it must be admitted, be 
identified with absolute certainty as ovary. In view, however, of 
the entire absence of anything else corresponding to the ovary on 



Fig. 13. — Case VII. High-powcr view of the more delicate bony trabeculai from 
the central portion of the specimen; showing also medullary tissue between them. 


the right side, with the associated atrophy of the tube, and in 
consideration of the form, size, location, and at least suggestive 
microscopic finding detailed above, by far the most plausible 
explanation for this little bony nodule would seem to be that it 
represents the remains of the right ovary, which has undergone 
a spontaneous separation from its normal attachments, with 
secondary degenerative changes. This opinion finds considerable 
support from a study of the literature, in whieh reports of a number 
of more or less similar cases are to be found. The occurrence of 
partial or complete atrophy of the adnexa of one side, associated 
with a normal uterus and opposite adnexa, has been noted from 
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time to time, but until the first fairh’^ comprehensive study of the 
subject by Rokitansky, in 1860, such cases were always con- 
sidered due to developmental anomalies. Rokitanskj^ reported 
15 cases in which some degree of atrophy had occurred, usually 
associated Avith detacliment of the adnexa from their normal rela- 
tions, and showed that definite pathological processes, occurring 
either during intra- or extra-uterine life, but subsequent to the 
primary formation of the organs in question, may be responsible 
for this condition. 

Since that time quite a few writers ha^•e interested themsclve.s 
in this subject, and our knowledge of it has been enriched by 
numerous reports of cases. In the chapter on Diseases of the Ovary 
in Veit’s JIandhuch, 2d ed., Pfannenstiel says that in cases of this 
sort “both organs (tube and ovary) are usually lacking from their 
normal situation, or only the ovary may be entirely absent; if 
present at all, hoAvever, the latter is usually at least atrophic, 
shrunken, or otherwise pathologically altered. It is often found 
to have formed an anomalous attachment somewhere in the abdo- 
men; for instance, to the omentum, on the pelvic brim, in Douglas’s 
pouch, or on the urinary bladder. Under these circumstances it 
is usually greatly shrunken, necrotic, and at times calcified, or 
transformed into a sac filled with old blood clot.” Frankl, in his 
recently published Pathological Anatomy and Histology of the Female 
Genital Orgarts, declares that “cases of comjdete amputation of 
the ovary, which then lies as a shrunken mass in Douglas’s pouch, 
are not exceedingly rare,” and in a paper published last year, 
Ogorek was able to collect nearly a hundred examples of spontaneous 
amputation of the uterine adnexa from their normal atthchments. 
After careful consideration of all features of the question, Ogorek, 
in common with most modern authorities, has come to the con- 
clusion that such separation may occur in only two ways; either 
as the result of (1) torsion, or (2) strangulation by inflammatory 
peritoneal hands, the former occurring wlicn free mobility of the 
adnexa exists, the latter when these organs are more or Ic-^^s fi.xed 
by adhesions to surrounding structures. Once such separation 
has taken place, he says, the bit of tube left attached to the uterus 
shrinks to a sm.all nubbin, whose apj)earance is identical with that 
of the stump often left after a salpingectomy. The detached distal 
portion of the tube in many instances undergoes necrotic charige.s 
and is absorbed; in others it may remain as an unrecognizable 
tis.sue mass somewhere in the pelvis, or may even wander into 
some distent ])ortion of the abdomen. 

The first of these conditions— f. c., a small nubbin of tube at the 
uterine cornu, with complete ab.scncc of the remainder— is exactly 
that which was present in the case under di.«cussion. In place* of 
the ovarv at its nnnnal situation, the ova! mass of bony tis-suc 
described' abo\-c A\as found attached to the funentum <!ecj) flown in 
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Douglas’s poucli. It is easy to comprehend tliat following a spon- 
taneous amputation of the right adnexa, whether due to torsion or 
strangulation, but probably the latter, the ovary in this instance, 
instead of undergoing necrosis and complete disappearance like 
the tube, formed new attachments to the omental tissue. With 
the great disturbances in its nutrition that must have followed, 
however, degeneration, calcification, and finally ossification were 
not unnatural sequelae, and no doubt represent the actual sequence 
of events. While I have not been able to find any record of an 
exactly parallel case of histologically demonstrated ossification of 
a spontaneously amputated ovary, it seems most probable that 
such would have been brought to light had more careful studies of 
such organs been made. Roldtansky, indeed, in his paper of ISGO, 
speaks of several cases in which the detached or twisted ovary 
showed a calcareous or bony consistency; but it is evident from his 
descriptions that at least some of these were dermoids, and, at any 
rate, pathological knowledge was too undeveloped at that time 
to make his opinion on this point of value. In the more recent 
literature at least two cases have been rejiorted which present 
striking points of similarity to the one under discussion; both these 
are described by their authors as cases of calcification of the ovary, 
but as no microscopic examination was made in either instance, 
the possibility that in reality ossification may have been present 
can not be excluded. These cases are briefly as follows: 

Prince (1895). “Miss B., aged forty years; examination revealed 
a uterus studded with small fibroids. ... On passing my 
fingers (at operation) over the posterior surface of the uterus they 
came in contact with a hard body, loosely adherent, and easily 
separated from its attachments to the uterus. The right ovary 
was present and cystic. This with the tube was removed. The 
left ovary and tube were absent; all that remained was a short 
stump of the tube about one-fourth inch long. On examining the 
hard body removed from the posterior surface of the uterus it was 
found to be the exact size and shape of the ovary. It was free in 
the pelvic cavity save for the very slight attachment to the uterus 
by its rough surface. The ovary must have attained full size in 
its normal position, when for some cause it became detached with 
the tube, probably from some constricting agency, which has 
done a neater amputation than could have been done by any 
surgeon. All vestige of any constricting band, or of the amputated 
tube, had disappeared.” 

Milander, ( 1903 ). The patient was aged twenty-one years; a 
nullipara. A large cyst Avith tAvisted pedicle Avas present on the 
right side; “the left broad ligament Avas A’^ery delicate, the left 
tube very thin, and its distal extremity not to be found. On careful 
examination a flat, almond-shaped body Avas found on the left 
side in Douglas’s pouch, Avith its long axis transverse, lying free on 
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the peritoneum, from which it Avas removed Avith forceps. Tliis 
free body Avas found to be the calcified left ovary; in places it Avas 
of stony hardness, in others less dense. It measured 2.S x 1.6 x O.S 
cm.; the surface Avas rough and irregular. On section various 
small, hard masses could be lifted out AA’ith forceps, eA'idently cal- 
cified corpora lutea.” The author suggests that the calcification 
AA’as due to disturbances in nutrition caused by pressure of the 
cyst on the opposite side. 

Returning to the question of ossification of normally situated 
ovaries, there are, as has been said, surprisingly fcAv cases on record. 
Those mentioned by Pozzi and Bender, in addition to their oaa'h, 
Avere reported by I^iirst, Pfannenstiel, Schroedcr, Strauch, and 
Waldeyer. In going through the literature, I have come across 
the folloAving additional instances, the essential features of Avhich 
arc here giA'en as briefly as possible: 

Winckel (1SS6). A completely ossified ovary, the size of an adult 
head, measuring 40 x 40 x 15 cm.; the interior cystic, the cy.st AA'all 
of bony hardness, shoAving in thin sections (ground, not decalcified) 
tAqDical lamclhc and bone bodies. 

Coe (1892). One ovary the seat of cystic degeneration, the other 
of chronic oA-aritis; the latter contained a small, hard nodule, Avhich 
microscopic c.xamination shoAA-ed to be true bone. Centre of nodule 
gelatinous, consisting of bone marroAv. No cAudcnccs of der- 
moid. 

Copeland (1892). Hard groAA’th in each OA'ary, so dense that it 
Avas almost impossible to cut through them AA’ith a jcAA’clcr’s saAV. A 
thin ijicce secured by grinding presented the histological appearance 
of longitudinally cut bone. 

While the presence of true bone in these cases of Coe and Cojjeland 
ajApears to haA-e been fairly Avell confirmed by microsco])ic examina- 
tion, Williams (1898) contended that both Averc merely examjAles 
of calcification, and e.xj}resscd his belief that “it is A’cry doubtful 
if true ossification occurs, although a fcAv apparent cases haA’c 
been rejAorted.” 

Robert.son (1912). Right oA’ary 12.5 x 15 cm., of bony hardnc-s.s. 
When saAved through, found to consist of a solid Avail Avith a cavity 
in the centre filled Avith grayish material. A section of the bony 
mass made by grinding a thin fragment on a Avatcr stone shoAved 
atypical bony tissue Avith irregular spaces and canals; no tyjncal 
Haversian systems; no CA’idenccs of teratoma. The author thinks 
the bone rej)rescnt.s a metaplasia of fibrous tissue. 

jMoschoAvitz (1913; 2 cases). Case I.— Double salpingo-o6j)ho- 
rcctomy for tubal tuberculosis. In the right ovary a dense nodule 
haA’ing a coiiA’oIutcd surface. On section “the outer third of this 
nodule aa'us found to be composed of lime salts Avith many caAitic>, 
around Avhich conver.'>ion into true hone is taking place. 'Die 
central jiortion of the ma.ss consists of true bone, Avith lamella’, 
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bone cells, and Haversian canals containing well-formed blood- 
vessels, fibrous tissue, and fat. The ossification is evidently spread- 
ing eccentrically.” Case II. — Hard mass the size of a pecan in 
centre of ovary. . Findings similar to those in Case I, but more 
advanced. 

Adachi (1913). Left ovary measures 2 x 1.5 x 1 cm. At one 
edge a somewhat hard mass palpable; after decalcification easily 
recognized as a corpus albicans, with an area of calcification and 
irregular trabeculce of well-formed, compact bone, containing spaces 
evidently marrow cavities, and Haversian canals. In the marrow 
tissue connective-tissue cells, myeloblasts, myelocytes, plasma 
cells, lymphocytes, erythrocytes, etc.; no osteoblasts. Bony tissue 
is in central portion of the area of calcification. 

In addition to the above-mentioned cases it is of course possible 
that other instances may be scattered through the literature, but 
in view of the fact that I have been able to collect from a moderate 
amount of pathological material no less than 7 additional ones in 
a comparatively short space of time (all but one of these occurring 
within two years), it certainly seems that the condition must be 
far more common than might be assumed from a study of the 
literature. 

The question naturally arises as to the origin of the bone in cases 
of this type. The first thought might bo that it is always a 
teratomatous manifestation, in view of the frequent occurrence of 
,such tumors in the female sexual glands and of their well-known 
tendency to produce bony tissue. Even in cases such as those 
reported in the present communication, where careful microscopic 
examination has failed to reveal the least indication of other 
abnormal tissues, the argument might be advanced that we are 
here dealing with examples of the so-called “reduced” teratoma, 
in which it may be assumed that all varieties of tissue save one have 
been suppressed, as is believed to be the case in certain thyroid- 
like and other anomalous growths of the ovary. This theory 
I have discussed at some length in a previous paper, and do not 
therefore wish to enlarge upon it here. Suffice it to say that while 
this hypothesis has many points in its favor in the case of growths 
consisting of highly organized glandular tissue, such as thyroid, 
a much simpler and more plausible explanation for the occurrence 
of bone in the ovary would appear to be that it arises as a result 
of metaplastic changes in the fibrous tissue with which that organ 
is so well supplied. The tendency of old fibrous tissue, especially 
if the seat of chronic inflammatory processes, to undergo calcifica- 
tion is of course well known. The oceurrence of true ossification 
in such areas is also a matter of frequent observation, and, indeed, 
abnormal ossification has been noted in almost all parts of the 
body, especially the muscular system, bloodvessels, old scars, etc., 
and cases have been reported involving the kidney, penis, thyroid. 
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pleura, lymph glands, and various other organs.- In several of 
the cases considered in the present paper the ossification was 
located in the substance of a corpus fibrosum, i. c., in an area of 
more or less inert, avascular fibrous tissue; in others, in the fibrous 
tissue of a cyst wall, or in an atrophic, degenerated organ. In a 
number of cases' the ovary affected was associated with a chronic 
pelvic mflarnmatorj' process of high grade. In almost all instances 
the ossification was evidently secondary to more or less extensive 
calcareous deposits in tine fibrous tissue, and in the instance where 
this was most markedly absent (Case IV) the ovary was other- 
wise wholly normal, save for perioophoritic adhesions, and in no 
way suggested the existence of a teratomatous neoplasm. 

In addition to the above arguments it may be mentioned that 
most authors who have interested themselves in this subject have 
likewise arrived at the conclusion that the bone is purely meta- 
plastic in origin rather than neoplastic. The best term to apply 
to the condition would therefore appear to be "ossificatio ovarii” 
ratlier than “osteoma,” notwithstanding tlie use of the latter by 
Pfannenstiel and one or two others. 

Conclusions. As a result of the study of 14 cases from the 
literature and of 7 personal observations it api)cars that true 
ossification of the ovary may occur independently of any neoplastic 
or teratomatous process. Such bone formation is probably meta- 
plastic in character; it occurs chiefly in corpora fibrosa or fil)rous 
portions of the stroma, and particularly in ovaries from cases of 
pelvic inflammation. In one instance of the personal .scries it 
involved the wall of a serous cystadenoma, and in one a sj)on- 
taneously amjnitatcd ovary which was found adherent to the 
omentum at the bottom of Douglas’ pouch, associated with com- 
plete atrophy of the corresponding tube. It is highly probable 
that true ossification of the human ovary, of non-teralornatous 
origin, is far more common than has generally been believed. 
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GANGRENE OF THE LUNG FOLLOWING ARTIFICIAL 
PNEUMOTHORAX. 

By Edivard N. Packard, Jr., M.D., 

ASSISTANT ATTENDING THYSICIAN TO THE IlECEPTION HOSPITAE, 

SAUANAC LAKE, N. Y. 

Gangrene of the lung jn pulmonary tuberculosis is a very rare 
condition. Gangrene of the compressed lung in a patient treated 
with artificial pneumothorax is exceedingly rare; in fact, no case, 
to the writer’s knowledge, has thus far been reported in literature. 
The following is a report of such a case, with autopsy. 

The patient was an American, aged forty-one years; single; 
teacher. His father died of pulmonary tuberculosis, aged sixty-nine 
years. 

The patient had had numerous attacks of gonorrhea many years 
before. 

The present illness began with a cold. This he was unable to 
throw ofi‘, and three months later definite physical signs were found, 
and there were tubercle bacilli in the sputum. On his way north 
to Saranac Lake he went to the Johns Hopkins Hospital, where the 
Wassermann and gonorrhea-fixation tests were found negative. On 
his arrival at Saranac Lake he was not below normal weight, had 
considerable cough and expectoration, and an afternoon fever of 
100° to 101°. The chest examination showed a hyperresonant 
note over the left side, fair breathing, and coarse rales over the 
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entire front. On the right side posteriorly indefinite rales Avere 
heard to the seventh vertebral spine. There Avas a slight scoliosis, 
with conve.xity to the right. The rest of the physical e.vainination 
was negative. 

The urine was normal. The sputum contained many tubercle 
bacilli, and numerous secondary organisms, chiefly streptococcus 
and staphylococcus. 

No special comment is needed here. The case was an ordinary 
one of advanced actiA^e tuberculosis, inAmlving the greater part of 
the left lung, and a probable involvement of tlic upper part of the 
right.' The patient Avas put to bed and a cough sedatiA’e given. 

During the ne.vt tAA'o months he did poorly. TIic cough became 
A'ery troublesome and the expectoration increased greatly in amount. 
The temperature ranged daily between 101° and 102°, Avith morning 
remissions. The left chest showed dulness and medium coarse rales 
OA^er most of the side, Avith signs of cavitation from the clavicle to 
the fourth rib. The right chest shoAved fine rales and deep rhonchi 
to the seA'enth rib. 

The left lung AA’as disintegrating, and the patient AA-as failing 
rapidly. With the hope of controlling the advancing procc.ss in the 
left lung, artificial pneumothorax AA-as performed. 'Die history of 
the seA-en punctures made is as folloAvs: 

Entrance Avas made in the scA'enth interspace in the anterior 
axillary line. The pleural cavity AA-as easily found on the first try. 
The A\-ater manometer read —3 to —11; 350 c.c. of Avarincd nitrogen 
gas Avere injected. Pressure AA-as left at —2 to — 0. Taa-o days later 
500 c.c. AA-ere injected, the pressure being —30 to —9 before aiul -f 2 
to —1 after the injection. Four days later on entrance the man- 
ometer read — 3 to — S. About 500 c.c. had floAA-cd in Avhen the 
patient suddenly gave a sharp cry and seized his side near the 
needle entrance. He held his breath for a moment and groaned as 
if in great ])ain. '^I’hc pain quickly passed off. The pre.ssurc was 
+2 to —2. This AA-as Avatched for a fcAv moments, but there AA'ere 
no changes. Ajiparcntly there AA-crc no ill-efiects from this refill. 

A AAcek later on entrance the manometer read -f3 to —3. This 
increased pressure Avas doubtlc.ss caused by the presence of a small 
amount of fluid. .-U the next operation, the pre.ssure being —3 
to — 10, 400 c.c. of gas Avere giA-en and the pressure left at +2 to —2. 

jMcaiiAA-hile tiiere had been no noticeable abatement in the 
symptoms. Although the patient .‘:aid he felt much better his 
cough AA-as very hard and cxjilosiA'c, tlic expectoration Avas increased, 
and the temperature persisted. Breath .sounds being heard over the 
upiier ])art of the left chest it Avas <lecided to jmt a grcsiter iire.-i-ure 
upon the lung. Accordingly 800 c.c. Avere giA-en, the pressure iieing 
-5 to - 10 before and -fO to -f 2 after the operation. 'Die patient 
had no distress although feeling “tight.” a sensation th:ti Ia,ste<l 
but a foAV Innirs. 
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Two weeks later the fluid was as high as the seventh rib. To satisfy 
the patient, 200 c.c. of gas were iniccted and pressure left at +5 
to 0. At entrance the manometer showed +1 to —4. 

This is the record of the nitrogen injections. It is to be noted 
that except for the sudden pain during the third operation (con- 
sidered as a torn adhesion) there was nothing untoward in signs 
or symptoms caused by the treatment. A small amount of fluid 
formed, but this is encountered in the majority of cases. The 
pressures were moderate. The amounts of gas taken were small, 
but from the signs and symptoms it was judged that the- collapse 
was not complete, and fluid Avas present which at no time was great 
enough to be withdrawn. 

The patient was too ill to have Roentgen-ray pictures taken. 
Tlie chest examination, besides the fluid, showed diminished and 
absent breath sounds over most of the left chest except at the apex 
and along the vertebral groove. The signs in the right chest 
remained the same. 

His symptoms continued without abatement and his general 
condition became progressively worse. One afternoon, nine days 
after the last injection of gas, he suddenly raised a large amount of 
exceedingly foul, greenish sputa. The next morning, during a cough- 
ing spell, he filled five or six sputum boxes with the same putrid 
matter. He said that it burnt his mouth like fire. The stench was 
noticeable throughout the house. For nearly three weeks' this 
state of affairs continued. He used about two boxes a day. At 
times the intensity of the odor diminished. On three occasions he 
raised from a half to one ounce of blood. Toward the end the 
expectoration became chocolate colored and watery. 

The sputa examined showed mostly pus, enormous numbers of 
acid-fast bacilli, and also Oidium albicans. Staphylococcus pyogenes 
aureus, and a Gram-negative bacillus AAdiich produced gas smelling 
like methane. 

No breath sounds Av6re heard on the left side. A metallic tinkle 
was present. A moderate amount of fluid was made out. There 
were a few scattered rales on the right side. 

The patient sank lower and loAver, and finally died three 'Weeks 
after the first evidence of gangrene of the lung. 

Autopsy. Aside from a few scattered fresh tubercles on the 
surface of the liver and slightly enlarged and partly caseous mesen- 
teric glands, there was nothing abnormal found on the examination 
of the body except the thorax, where the findings Avere as folloAvs: 

On opening the thorax the heart is found pushed over almost to 
the midline. The left lung is collapsed and lies against the vertebral 
column and mediastinum. The pleural cavity contains about one 
liter of broAvn, foul-smelling fluid. The collapsed lung occupies 
about one-third of the left thoracic cavity, being 20 x 9 cm. The 
diATsion line betAveen the lobes is obliterated. The lung is gray 
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green in color and " mushy.” There are adhesions running ujnvard 
and outward from tlie apex to the parieties. One adhesion is as 
large as a finger, and of solid fibrous tissue. The other is small and 
strand-like. The apex of the lung is very adherent. The base of 
the lung is bound down to the diaphragm by tremendous adhesions. 
The lung shows five large cavities opening directly into the pleural 
cavity. They range in size from 1x2 cm. to 7 x 4 cm. Four of 
these openings occupy the anterior surface of the lung while the 
fifth and largest is located at the jmsterior fissure between the lung 
and parietal pleura The edges of these holes are bevelled and 
shreds of gangrenous lung tissue are protruding from them. On 
the parietal pleura, corresponding to the edge of the hole at that 
place, is a cicatrized ridge as if lung tissue had been torn from 
visceral pleura which had become adherent to the parietal pleura. 

The parietal pleura is 2 to 3 mm. thick. The pleura covering the 
lung is very dense. Both pleuraj are grayish green in color and 
covered with slimy exudate. 

In removing this lung the parietal pleura was remov'ed also. 
The lung tissue seen tlirough tlie various 02)enings is everywhere 
the same, being composed of grayish green, sponge-like tissue, all 
evidences of normal lung tissue being destroyed. A section through 
the apex shows no cavity, but the tissue is more or less solid and 
mottled and areas of caseation are present. 

The right or uncollapsed lung is voluminous. The color is bluish 
pink. There is a fine adhesion at the apex. Over the posterior 
portion of the lower lobe the pleura is roughened and lusterlcss. 
There is no fluid in the pleural cavity. The middle lobe in its central 
and lower portions shows dense tuberculous areas. On section, 
scattered tubercles are seen throughout the ujjper and lower lobes, 
averaging 1 to 2 cm. in diameter. 

The tracheobronchial glands are grayish black in appearance 
and moderately enlarged, but do not in any way block or narrow the 
bronchi b^" pressure. There is no occlusion of the bronchi or blood- 
vessels entering the lungs. 

Micnoscoi’ic Exa.minatiox. A .section taken from the apex 
of the gangrenous lung shows first a greatly thickened pleura 
eompo.sed of dense connective tissue. Scattered throughout the 
pleura are numerous minute tubercles. Beneath the pleura no 
normal lung structure is to be seen. There are small slit-like spaces 
which are compressed alveoli. Distributed throughout arc areas of 
granulation tissue containing small capillaries in which rcfi blooil 
cells are found. In this granulation tissue are also seen fresh tu!>erc!e.s. 
Dipj)ing flown from the pleura is a flense fibrous band. There an; 
also to be .seen large tubercles composed of a central area of fibrous 
tissue and a flense outer ring of roiiufl cells. .\t the edges of th<r 
(xmtral area are seen giant cells. 'I he bloodvessels show fihlitcrativc 
endarteritis. 'rhrf)Ughoul thi.s whole layer thert* is a den.-e roimil-cell 
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iiifiltratioiL This layer quickly shades off into an area of non- 
staining homogeneous tissue in which are scattered portions of 
nuclei. 

Discussion. Was artificial pneumothorax the cause of the gan- 
grene in this case? A brief review of the subject of lung gangrene 
•may help to decide this question. 

Gangrene of the lung implies not only death of the tissue but 
subsequent putrefaction. The necrosis is due to the obstruction of 
bloodvessels and the deprivation of blood supply. This obstruction 
may be inflammatory or mechanical. The gangrene is due to the 
invasion of the necrotic area by putrefactive organisms. Among the 
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Photograph of lungs showing gangrenous compressed loft lung with holes opening 
into pleural cavity through which may be seen the gangrenous tissue. 


organisms found are the pyogenic staphylococcus and streptococcus, 
the coli communis, and a pseudotubercle bacillus. 

A frequent direct cause of gangrene is the retention of putrid 
secretions within a bronchiectatic cavity; also the inhalation of 
septic material, either during anesthesia or on account of paralysis 
of the glottis. 

Inflammation of the lungs such as pneumonia may lead to 
gangrene, although some observers doubt its occurrence. It is 
mteresting to note the rarity of gangrene in pulmonary tuberculosis. 
One would think that bronchial dilatation, caseous areas, and 
cavities would offer a good field for its occurrence, yet this complica- 
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tion is extremely infrequent. But autopsie.s slio’iv that a localized 
area of gangrene may e.xist in a lung without producing fetid sputum 
or breath, as seen in box s series, in which G cases of gangrene were 
found out of 100 postmortems in tuberculous subjects. This is a 
much higher percentage than other authorities have found. Four of 
the cases had gangrene in pnetimonic areas and two on the walls 
of cavities. 

Tumors of the mediastinum may by pressure lead to gangrenous 
changes; and septic emboli plugging a pulmonary vessel may cause 
gangrene. In our case the bronchi and root vessels wore patent, 
and no focus was found at autopsy from wliich septic emboli 
could arise. 

Occasional cases have been reported in which putrid pleural 
effusions have been withdrawn, and a fistula being established 
portions of gangrenous lung liavc been discharged through the 
opening. These cases coming to autopsy show the lower portion 
of the lung compressed by the fluid; the fluid is ])Utrid; and the 
contiguous lung tissue gangrenous. Loculatcd fetid empyemas 
tend to burrow through the lung to a bronchus, and on account of 
the dense adhesions pneumothorax rarely results. Whether these 
putrid effusions arc primary or secondary is often diflicult to say. 
In the case here reported fluid was noticed after the third refill, 
but there was nothing in signs or symptoms to lead us to believe 
that it was gangrenous in character. 

Bearing more directly is the question whether giingrenc follows 
collapse or compression of the lung by air as in pneumothorax, 
or by fluid as in pleurisy with effusion. A review of the literature 
of many years fails to reveal a single case of gangrene of the lung 
after a natural or artificial pneumothorax. Evidently the entrance 
of air into the pleural cavity cannot of itself cause gangrene of the 
lung. 

Fox gives ])lcurisy with cfl’usion as one of the cause.s of lung 
gangrene, bvit cites no cases and <loubts if pressure of fluid in the 
absence of other factors can produce gangrene. I am not aware 
of any reports illustrating this condition. The nearest aj)j)roa( h to 
it is found in the cases of ])Utrid elfusions or emi)ycmas mentioned 
al)ove. 

Whatever the cau.se of the obstruction the deeomiiosition of 
retained secretions is believeil by Fowler and Gofllce to be the main 
factor in the production of gangrene of the lung. 

In the ease here reported there were three factors pre.<ent which, 
in coml;ination, were j)robably sufiicient to cause the gangrene. 
They were (<i) necrotic areas due to obliterative endarteritis; (h) 
l)rcs*sure of gas ami recoil of lung which aided necrosis, and fe) 
pvitrefuctive organisitis. 

Tlie following se<lueiK-e of events might have occurred: 

1. To begin with there was a rapidly dlsintergnifitig lung with 
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2. ]\lore or less extensive neerosis of lung tissue clue to obliterative 
endarteritis. 

3. The introduction of gas collapsed the lung, limiting the blood 
supply, and thus aiding in the extension of the necrosis. 

4. Putrefaction now took place and gangrene supervened upon 
the necrotic areas. 

5. Pupture of the lung then followed and the pleural fluid became 
putrid and corroding. 

Putrefactive organisms and large necrotic areas arc frequently 
present in tuberculous lungs and do not produce gangrene. There 
is no reason to sup]5ose that had this lung been let alone it would 
have become gangrenous. It would ap])car that the collapsing 
of the lung was the immediate exciter of the subsequent events. 

Other lungs in a similar condition have been collapsed without 
bad results, but evidently such a procedure is fraught with danger. 

I am indebted to Dr. Lawrason Brown for the privilege of report- 
ing this case. 
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Leiibucu der Spezifisciien Diagnostik untj Therapie der 
Tuberkulose f. Aerzte und Studierende. '\'’on Dr. Pandalier, 
Chefarzt dcs Sanatoriuius Schwarzwaldheiin in Scliomberg bci 
Wildbad, und Prof. Dr. Roepke, Chefarzt der Eisenbaiinhcilstutte 
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Seite 409. Mit 25 Temperaturknrvcn auf 7 lithographischen 
Tafeln, 2 farb. lith. Tafeln und G Textobbildungen. ^Yurzbllrg; 
Verlag von Curt Kabitzsch. 

The eighth edition of this work undertakes to bring up to date 
the efforts of previous editions, and to present as far as possible in 
one volume the various aspects of tuberculin in diagnosis and 
treatment. The simplicity and clearness in the arrangement of the 
different subjects is admirable. The references exceed four hundred 
in number, and are nearly all to German publications. 

With all their enthusiasm for tuberculin in diagnosis and treat- 
ment, an enthusiasm this work would incline one to believe is 
widespread and increasing throughout Germany, the authors in 
many re.spccts show a commendable conservatism. The precau- 
tions to be ol)scrvcd in the preparation and npj)lication of tuberculin, 
the proper selection of patients, the association of this with all otlier 
available methods to combat tuberculosis, and the limitations of 
tuberculin, are all emphasized and presented with much detail. 
While not claiming for tuberculin all the efficacy one could wish 
is actually possessed, they attribute a very high place to it among 
the various means at our command. Small initial doses arc used 
in treatment, and reactions are avoided or limited. Alburnose-frce 
tuberculin is the form most recommended, supi)Iemcntcd, in ])roppr 
cases, by Bacillcn-emulsion, thereby to produce both a toxic and a 
bacterial immunity. The author’s efforts and hopes have lain 
chiefly in the production of an active immunity. 

It would be a great satisfaction to be able to subscribe to all the 
claims of this work, which is based on so long and extensive an 
experience. To j)roi)erly support any other attitude \vith full 
justice to either the authors or the reviewer is impossible within 
a brief space. The burden of prrtof, however, lies with the authors. 
It may be rcfiuiring a great deal to ask for greater pathological 
evidence favoring the value of tubercjilin, however important 
such evidence is, but even the clinical evidence furnished by the 
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authors is not satisfying. From the large sum of figures available 
from many sources it is clifiiciilt to glean more than a small propor- 
tion that carry real weight. One looks in vain in the present 
volume for figures that are properly comparative, that is, dealing 
with cases divided as nearly as possible into two equivalent groups, 
observed under similar conditions, treated alike except that one of 
the groups receives tuberculin treatment, and followed up for 
a number of years while living as nearly as possible under similar 
conditions. Only two years have elapsed since the authors began to 
use albumosc-free tuberculin. 

Exception is to be taken to the authors’ general statement that 
tuberculin treatment is indicated in the hands of the general prac- 
titioner, or may become so by the pursuit of proper eourses of 
instruetion, especially when such treatment by him follows an initial 
course of treatment of the })aticnt in an institution. The average 
practitioner has yet much to learn about the available methods 
of diagnosis of tuberculosis, and of its treatment with non-specific 
methods more than can be acquired within a brief period of time, 
as many who have sought special instruction about tuberculosis are 
willing to acknowledge. But even with the proper equipment for 
treating with tuberculin, would the average practitioner possess 
the requisite amount of time to safely carry on the treatment? 

C. M. M. 


Precis de Chirurgie de Guerre. By E. Delorme, Medecin 
Inspecteur General de I’Armee, Membre de I’Academie de 
Medecine, Membre et ancicn President de la Societe de Chirurgie, 
grand officier de la Legion d’llonneur. Pocket-size octavo with 
flexible binding. Pp. 218. Paris; Masson et 

This little book was written hurriedly by Delorme shortly after 
the outbreak of hostilities. It is based on various observations 
from recent wars. It consists of twenty-one short chapters in 
which are described weapons and projectiles, wounds of various 
tissues, and wounds of various regions, from the skull to the feet; 
while at the end of the book is a series of specimen charts for record- 
ing certain data. It is characterized by brevity and clearness. 

Most of the book is a record of first, what tissues do to bullets, and 
second, what Imllets do to tissues: one can find out what a bullet 
is liable to do to practically every portion of the body. The burn- 
ing, practical questions of the military surgeon when confronted 
with a wounded soldier are-: What has the bullet done, and what is 
the l)est thing for me to do? Working in the field hospital under 
strenuous conditions the surgeon must rely upon his knowledge of 
anatomy to find out what the bullet did, and upon his “ horse sense ” 
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and judgment to determine what is best for tlie patient. War 
surgery differs from civil surgery only in the field; from the base 
hospital rearward there is no difference. With few excei)tions con- 
servatism is the thing in the field; the important question to decide 
is, How far may the patient be transported with safety? 

The statement of MacCormac that man wounded in the 
abdomen dies if operated upon; he lives if let alone,” is forciblv 
supported in the following passage: “In the Transvaal, at Spioii 
Kop, all the wounded, being in a mountainous country, and having 
necessarily to be transported over very rough ground, succumbed; 
at Jacobsthal a ^eat many men who were not moved recovered. 
We have seen quite a series of wounded cured by expectation, the 
soldiers having been obliged to remain on the field of battle for 
several days without being able to move from one spot, with nothing 
to drink or eat.” 

But little is said about wounds from cold steel; nothing on the 
value of liuman blood serum in hemorrhage; while the work ante- 
dated, of course, the recent e.xliaustivc observations of Fauntlcroy 
on gas-bacillus infection, as well as the prophylaxis and curative 
treatment of poison-gas cases. 

The book should be of great value if read by one about to enter 
upon medical military service, for it imj)arts a good, general working 
knowledge of military surgery. P. G., S., Jn. 


The Joii.vs Hopkins Hospital Reports (Monographs, New 
Series, No. VH) Venous Thro.mijosis During Myocardial 
Insueficiencv. By F. J. Skvden, Resident Physician and M. 
C. WiNTERNiTZ, Associate Pathologist, The Johns Ilojikins 
Ho.spital. Pp. 40; 2 figures; 1 c-olorcd plate. Baltimore: The 
Johns Hopkins Press, 1915. 

This monograph is an admirable summary and discussion of case.s 
of venous thrombosis occurring during myocardial insufficiency. To 
forty-eight abstracts of cases jiublished in the literature are added 
seventeen unpublished cases, observed mostly in the Johns Hopkins 
Hospital. Several facts of interest are brought out: (1) Extensive 
venous thrombosis is commoner than has been believed hitherto; (2) 
is frequently difficult to diagnose; (3) should be suspected whenever 
the edema of myocardial insufficiency is asymmetrical; (4) occurs 
more often in females than in males, but at any age; (5) most 
commonly follows rheumatic mitral disease. It should be remem- 
bered, however, that myocardial degenenition was probably also 
present in most of the cases diagnosed primarily as valvular. As 
an “irregular pulse” is frequently mentioned in the abstracts, it 
would be interesting to know whether such types of cardiac 
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arrhythmia as auricular fibrillation bore any relation to the inci- 
dence of thrombosis. From this point of view, the absence of poly- 
graphic qr electrocardiograifiiic records is regrettable. It is also 
unfortunate that in tlic more recent cases at least, observation on 
venous blood-pressure could not have been included, as here also 
a valuable relationship might have been established. Brodel’s three 
illustrations are, of course, excellent. One would appreciate, 
however, a more detailed description of some of the features of the 
colored plate. E. B. K. 


Surgical Operation.s with Local Anesthesia. By Arthur 
E. Hertzler, A.M., M.D., Ph.D., F.A.C.S., Surgeon to the 
Halstead Hospital, Kansas, the Swedish Hospital, Kansas City, 
Mo., and to the General Hospital, Kansas City, Mo. Pp. 132; 
173 illustrations. Second edition. New York: Surgery Publi- 
cation Company, 1916. 

In this the second edition, the author has widened his scope 
and treated the whole general subject of local anesthesia in surgery. 
He describes in detail the technic of the injection, the drugs em- 
ployed, their choice and their administration in minutiaj. Major 
and minor operations are described and the special method of 
anesthesia for such is illustrated. 

No attempt is made to theorize as to the production of anesthesia. 
The work is purely a practical one covering this side of the subject 
from beginning to end. Emphasis is laid upon the knowledge of. 
anatomy and gentleness in all manipulations and surgical pro- 
cedures. 

The book is very well gotten up in every way, the subjects are 
well arranged, the illustrations well made, clear and instructive, 
and the text makes very pleasant and easy reading. It tells one 
all he desires to know about the practical side of local anesthesia. 
Many apparently minor points, yet very important points are 
elucidated, points which have been heretofore inexplicable to the 
reviewer at least. It is a work I am glad to own. E. L. E. 


Postmortem Examinations. By William S. Wadsworth, M.D., 
Coroner’s Physician of Philadelphia. Pp. 604; 304 illustrations. 
Philadelphia and London: W. B. Saunders Company, 1915. 


Criticism of Dr. lYadsworth’s Postmortem Examinations must 
be favorable or qualified, largely as the book is regarded as a mono- 
graph m extenso or a text-book for students and practitioners. If 
offered in the latter sense it is impossible, for it should, as a text- 



book, set forth facts and principles corninoiily acee])ted ainonij 
pathologists as proven; or, if not as yet accepted, at least a state- 
ment to that elieet should be made. Contrary to this tjie author 
frequently, and often at length, philosophizes upon personal theories 
not accepted by the pathological world before being submitted as 
proper text-book matter. Examples to point are the "gastric hair" 
and "colds in the kidney.” Especially to be deplored is the dis- 
couragement of orderly and routine methods in performing j)ost- 
rnortems. To one who has performed 4000 autopsies, order may 
be unnecessary; but to students and occasional obductionists who 
outnumber the 4000 class 4000 to 1, and for whom the book is 
supposedlj" intended, the advice is wrong and rigid adherence 
thereto unsafe. 

Apart from the technical aspect of the book we quote verbatim 
as follows; “L. died in a hospital of heroin poisoning, and great 
was the indignation when I pointed to the facial contracture and 
then cut out an apoplexy” (page 109). And again: “Thirty 
j^ears ago, wliile at school, I took pictures, witli a sixteen-dollar 
outfit, that I would be willing to have compared with some that 
take prizes today” (page 555). An additional space would permit 
multiplications along similar lines almost ad lib. Most certainly 
the work would make far better reading did not the author go so 
far out of his way to unnecessarily, uselessly, and indiscriminately 
“knock” his colleagues (not alone the pathologist, but anatomist, 
clinician, and general medical literature as well) and keep himself 
so constantly before the reader. And this applies whether the 
work be considered as text-book or monograph. 

The photographs arc uniformly excellent, and by them the author 
has shown himself the consummate artist and skilled technician; 
many original devices arc shown from time to time indicating 
real mechanical genius, and the part on medico-legal postmortems 
brings out many valuable points. But beyond these latter it is 
flilliculttogo. F. S. \V. 


Thk Ducti.kss GiAxnunAU Di.skasks. By Wiuiki.m I'ai.ta, 
Vienna. 'JVansIatcd and edited by i\IinTO.\ K. ItfKvnn.s, 

Pp. {i5S; 101 illustrations. Philadelphia: P. Blakiston’s Son 
& Co., 1915. 


If anyone still doubts the truth of the old saying (hat words 
were given to man to hide his thoughts, let him borrow the American 
etJition of I'alta's work and .spend an evening with it. 

As a whole the l)ook is a valuable collection of material concerning 
all phases of the disorders of the <luctles.s glands, and over sixty 
r)agcs of r<-fcrence.s to the literature ovi<icnce its painstakitig j)rep:i ra- 
tion, However, our knowledge of the ductless glands t(K!ay docs 
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not lend itself to finished presentation, and much confusion and 
contradiction is still inherent to the subject. This complexity is 
made worse by the author’s style, which is unpardonably verbose 
and discursive, and renders the reading of the book a very doubtful 
pleasure. Its value to the average reader is uncertain, for it does 
not pay to work an ore of less than a certain percentage of gold 
to the ton, and in the reviewer’s opinion the gold in the ore in this 
instance runs perilously low. 

But whatever our estimate of the work in the original German, 
there can be no doubt of its greatly lessened value in the American 
edition, for in the translating and publishing many further diffi- 
culties for the reader have been introduced. 

To him, however, who decides to dig in this American edition ean 
he promised some precious gems of careless proofreading. Every 
few pages the tedious text is enlivened by a sentence the meaning 
of which has been beclouded by the substitution for the original 
of a word similar in appearance if not in meaning; thus confer 
instead of compare (])age 89), proves instead of paves (page 51), 
and placed instead of ]ilayed (page 36). Similarly can be explained 
such enlightening statements as: “On account of the marked 
excretion of sweat, malaria sometimes occur” (page 82), and 
“The diagnosis made was congenital abscess of the uterus . . .” 
(p. 438), while the legend to an illustration on page 577 gives a 
unique translation for “ Ecttgewebes.” It reads, “Inflammatory 
alteration of the feet-tissue in a case of adipositas dolorosa.” Gram- 
mar is often ignored and the verb is, as a rule, firmly entrenched at 
the end of each sentence. The spelling is good except in personal 
names thus; Hayem is met as Hajem, Morawitz as Morowitz, and 
C. V. Noorden as C. V. Noorden. 

Naturally one’s .sympathy is aroused for the author whose work 
has been published for American readers in such a slipshod manner, 
and one is also a little sorry for the readers, but they at least are 
free agents, and have the cure for such publications in their own 
hands. O. H. P. P. 


Hysteria and Accident Compensation, Nature of Ha^steria 
AND THE Lesion of the Post-litigation Results. By Francis 
X. Dercum, M.D. Pp, 120. Philadelphia: The Geo. T. Bisel 
Company, 1916. 


This short essay on hysteria and accident compensation is 
apparently intended for the legal profession and as such it presents 
the subject very well. The author believes that in most instances 
in which nervous conditions follow accident that the symptoms 
are largely and in most cases altogether the result of the litigation 
and that as soon as the litigation is ended all symptoms disappear. 
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He quotes largely from the German and other literature and from 
his own A'ery large experience. However, while most neurologists 
will not agree with this point of view, nevertheless, Dr. Dercum’s 
presentation from this standpoint is a very good one. 

T. II. W. 


Leg.\l Principles of Public Health. By Henry Binbv 
Hemenavay, A.M., M.D. Pp. S59. Cliicago: Flood. 

This publication is surely, as is stated in the introduction, a sign 
and product of the times. We arc slowly coming to a realization of 
the importance of public health work, as is evidenced by the fact 
that a large percentage of our communities are becoming interested 
in a manner demanding recognition. The sentiment of the populace, 
as their education in public health problems advances, is strongly 
in favor of employing men especially trained in this branch, or, 
])erhaps better, specialty of Medical Science. 

The subject matter might be, in some respects, adversly criti- 
cized, but the whole work is so excellent that such criticism would 
seem unwarranted. 

The scientific basis of public health work is discussed briefly and 
clearly. There is one point in this chapter which must be criti- 
cized, namely, the interpretation of Koch’s postulates. These 
postulates, as originally formulated by Koch, have been variously 
modified by different authors, in some instances so greatly that 
their identity is practically lost. 

The different chapters deal with the various phases of the legal 
aspect of public health questions in as nearly as possible a systematic 
manner. 

The chapters on due procass of law and nuisance are followed by 
public health powers and limitations. After reading and mentally 
analyzing these three interesting chapters, one is forcibly iinprc.'^sed 
with the fact that “limitations” arc a serious handicap to those 
who are endeavoring to iirotect the liealth of our communities. 

The various phases of public health administration are very 
ably dealt with. Quarantine is considered in some detail. The 
])revcntion, legal and commercial aspects are clearly discusseil. 

The reader is at fir.st impressed with the brevity of the chapter 
on water supplic.s, drainage, luire food, and drug regulations; how- 
ever, on analyzing them carefully, it will be found that the fir.st 
is excellent, but that the di.scussion of drug regulation.s is hardly 
adequate. It is to be regretted that the work wa.s ptililishefl before 
the passage of the Harrison .Act. 

'I'he last three chapters ileal with subjects which are attraetiiiL' 
siK-eial attention at the present time, namely: indu.^trial regula- 
tions. school in.speetion, and eugenics. 'J'iiosf nlio havi- become, ns 
it were, hystiwical over the eugenic projiaganda, and h.-ivt' rarried 
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their ideas to a point which would lead one to presuppose tliat tliey 
were not themselves absolutely free from mental abnormalities, 
might well ponder over the last paragrapli (512) in the book, which 
states: The foregoing (j.. c., the chapter on eugenics) clearly illus- 
trates that all laws on the subject of eugenics should be based upon 
the science of biology, no sociologist should attempt to force such 
legislation without its approval by comjictcnt biologists; no legis- 
lation is safe upon the subject unless it is reasonable; and to be 
reasonable it must be grounded on fact, rather than theory; ujion 
science, rather than emotions. 

It would seem to the reviewer that this work is an essential in the 
library of all physicians and officers dealing with jmblic health 
problems. It contains much valuable information, and the subject 
matter is treated in such a manner as to make of it exceedingly 
interesting reading. N. G. 


A Text-book of Nervous Diseases, for Students and Physi- 
cians. By Robert Bung, M.D. Translation by Charles L. 
Allen, M.D. I^p. dSl; Dl illustrations. Nciv York; Rebrnan 
Company, 1915. 

Bing’s work on nervous diseases is of course very well known and 
it was a happy thought which led to the translation by Dr. Charles 
L. Allen, who did his work very well. Instead of the usual method 
of discussion the author subdivided the subject into lectures. For 
example in his lecture on multiple sclerosis which is typical, he 
first gives a definition of the disease, then gives a paragraph in 
which he discusses the pathology, then a longer discussion on 
etiology and an ample discussion of the symptoms. After this, 
the atypical forms of the disease, then the difl'erential diagnosis, 
prognosis, and lastly treatment. This is the plan adopted through- 
out the book. As can be seen from this it is the logical manner in 
which any subject would be presented in a lecture and is difl'erent 
from the usual text-book presentation. 

Ihe classifications which the author adopts arc very interesting. 
In dyskinesias he includes all forms of tremor, spasms and coarse 
movements, even including chorea, athetoid movements, paralysis 
agitans and myasthenia gravis. From the standpoint of the 
student this is admirable, but from the pathological point of view, 
as of course the author would willingly acknowledge, such a clas- 
sification is not probable. The discussion of the syphilogenic dis- 
eases of the central nervous system is excellent and is as good as 
can be found in any text-book with the exception that the treat- 
ment is necessarily just a little out of date inasmuch as the original 
ook was published several years ago. The lecture on arteriosclero- 
sis of nervous centres is the best that the reviewer has read in any 
ook, as is also the chapter on aphasia, apraxia, and agnosis. The 
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lecture on tumor formations is disappointing in the sense that it 
is not large enough and leaves a good deal to be desired. The 
discussion and classification of what Bing terms dysglandulnr 
symptom complexes is excellent. He includes in this Basedow’s 
disease, myxedema, Addison’s disease, and dyspinealism. His 
lecture on the sympathetic and trophoneurosis leaves nothing to 
be desired. The illustrations are excellent and far better than 
what is found in most text-books on nervous diseases. The dia- 
grams, most of which are taken from his compend, are also c.xcel- 
lent. Altogether it is one of the best and most satisfactory works 
on nervous diseases that has appeared for some time, and is far 
better than some of the more recent books by American authors. 
From the point of view of the student it is in the reviewer’s mind 
the best Avork tbat has aj)i)eared for many years. T. IT. W. 


Serology of Nervous ant) Mental Diseases. By D. M. ICvr- 
lAN, Director of the Clinical and Research Laboratories in 
Neurological Institute of New York; Pp. 340. 

This volume confines itself entirely to the serology of nervous 
and mental diseases and practically to those dependent upon 
syphilitic infection. It is the first collected study of these reactions 
appearing in English, and fills a uniriuc jdace in the library of 
clinical tests. 

Kaplan divides the book into four parts. The first deals with 
the technic used in collecting blood specimens, making spinal 
])unctures, and with the de.scription of the methods used in the 
actual performance of the various tests: Wa.sserinann reaction of 
blood and spinal fluid; gold solution; globulin reactions; spinal- 
cell counts, and the reduction of T'ehling’s solution. These tests 
are so briefly and adequately described that anyone at all familiar 
with the serological technic could easily follow them. The second 
part deals with the serological findings in the various mental and 
nervous diseases using these five tests. Beginning with the diseases 
of the meninges, he gives the formula in practically every involve- 
ment of the central nervous system. The third ])art confines itself 
to syphilitic diseases, describing in detail every combination of 
findings in cerebro.spinal syphilis, tabes, and paresis, with the 
average changes occurring in the.'^c formulas under successful treat- 
ment. The fourth part ileals with the i)rcparation and the technic 
of administration of salvarsan. 

’The book fills a real need and as a text-book is equally valuable 
to the general practitioner, neurologist, and laboratory worker. 
One can not but regret that it is .so definitely limited to syiihili-. 
nn.l that some of the other .serological te.sts arc not included. 

S. 1). W. L. 
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The Urochromogen Test in the Urine in Typhoid Fever.— V. Svestka 
(Wien. JcUn. Wclmschr., 1915, xxviii, 1054) has studied the uro- 
chromogen test of Weiss and the diazo test of Eiirlicli in a series 
of cases of typhoid fever. He found both tests positive in all of 52 
cases of typhoid fever and 3 of paratyphoid fever. In 26 cases of 
suspected typhoid, all of which remained negative bacteriologically, 
each test was positive in one case only. Each test was also positive 
in only one of. 45 healthy individuals vaccinated against typhoid fever. 
The author performed the test as Pulay described it, except that he 
diluted the urine till it was colorless; only an intense canary yellow 
color was looked upon as positive. The urochromogen test was positive 
in the first week of typhoid fever. The bacteriological diagnosis in the 
cases studied was positive during the second week. 

Anaplasma like Bodies in the Blood of Vertebrates. — Annie Por- 
ter (Ann. Trop. Med. and Parasit, 1915, ix, 561) calls attention to the 
fact that many papers have been written during the past ten years 
dealing with blood parasites occurring in the blood of vertebrates, and 
points out that some papers would have been much improved by a 
careful preliminary study of the elements of apparently normal blood, 
or of blood under definite pathological conditions. By such a study 
a number of so-called “parasites” would have been found to be arte- 
facts or reaction products and not true organisms. She particularly 
calls attention to the fact that this is probably true of the bodies called 
by Theiler “anaplasmata” and considered by him to be the cause of 

gall sickness” in cattle in South Africa. In the present study the 
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author has examined the blood of a number of vertebrates and has 
compared them vith specimens taken from South African cattle and 
blood from obscure cases of human anemia. Viewed in the fresh, 
anaplasrnate appear as small rounded granules without morphological 
differentiation witliin the erythroc^'tes. They usually are single, but 
forms apparently dividing may be seen. They show no differentiated 
structures by intra-vitam staining. In stained preparations these 
structures are usually round, rarely irregular and take a deep chromatin 
or basophilic stain.' Forms resembling diplococci are not uncommon. 
TJje author comes to the conclusions reached by a number of others, 
which is to the effect that the so-called “ anaplasmata” are not protozoa 
but that they represent a product of the degeneration of the red cells 
due to the action of some vital substance or substances in the host. 
They occur in healthy and anemic vertebrate bloods, both warm and 
cold blooded. The author is of the opinion that probably these bodies 
are of nuclear origin. 


A Test for Urobilin in Urine and Feces. — A. EnKurA.ViV (IJ'irn. 
hlin. WclinscliT., 1915, x.\viii, 97S) describes a modification of Schmidt’s 
uroi)iIin test which is applicable to both urine and feces and which is 
much quicker than the original test. Instead of a saturated aqueous 
solution of bichloride of mercury he employs a saturated alcoholic 
solution; the latter contains about twice as imich bichloride as to the 
aqueous solution. The technic for applying the test to the urine is as 
follows: Two reagents are necessary: (1) a concentrated alcoholic 
solution of bichloride of mercury; (2) a 10 per cent, alcoholic solution 
of zinc chloride, and amyl alcohol; about 10 c.c. of urine in a test- 
tube arc treated with half the volume of concentrated alcoholic std)- 
limate solution, mi.ved, and then shaken with amyl alcohol (which is best 
accomplishe<l by pouring the contents down the wall of a second test- 
tube several times.) To the clear amyl alcohol layer which quickly 
separates above, several cubic centimeters of the alcoholic zinc chloride 
solution are added; or the amyl alcohol may be poured into another 
tube and treated with zinc chloride. "With large amounts of urobilin 
the, amyl .alcohol is Siiturated with the pigment and shows ii i)eautifni 
rose red color (only with pathological junounts of urobilin) and the 
addition of zinc chloride produces an intense green fluorescence. Wth 
small amounts of imobilin, if the fluorescence is not vi-sibh; with dilTuse 
light, the light may be focussed on the tube with a conve.\ lens, or the 
light from a small electric flash may be employed. By this means t racts 
of urobilin may be detected. In applying this test to the stools, sever.d 
grams of feces are rubbed in a mortar with a very small amount of 
water. Then an c.xccss of reagent I is added, and rubi)ed a minute longer 
and filtered into a clean test-tube. To the filtrate, which is red in die 
presence of urobilin, the addition of a few cubic centimeter.^ of solution 
JI causes a green fiuore.scenee. 


The Sterilization of Fluids by Means of Animal Charcoal.—B. 
KitAt s and B. BAiinMtA llin. IVcfin.'^rf/r., lOl.'i, sxviii. Ki-'Jl) 

ha%'e previously shown that animal charcoal adsorb-; typhoid and 
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cholera bacilli from water,' so that the w^ater may be bacteria-free 
after one hour. Further experiments have shown that this result 
may be accomplished in a much shorter time. Thus, 100 c.c. of dis- 
tilled water, 1 gram of animal charcoal -{- Tiroirff loop of cholera cul- 
ture per cubic centimeter Avere shaken together. After fifteen minutes 
1 c.c. of the filtered fluid was placed upon agar plates. After tAventy- 
four hours the plates Avere sterile. ■\¥itli typhoid bacilli they found it 
necessary to use three to four times as much charcoal to make the 
Avater sterile. They have used this method in an attempt to sterilize 
milk and found that 100 c.c. of milk bought in the market, Avhen shaken 
Avith 3 grams of animal charcoal and alloAved to stand fifteen minutes, 
can be passed through a filter paper and recovered bacteria-free. For 
the sterilization of serum the method has also proved useful. Anti- 
agglutinins, for example, are not adsorbed by charcoal, as are toxins. 
Antidiphthcrin serum loses none of its potency A\dien treated in this 
way, though there is a loss in filtering through bacteriological filters. 


Spontaneous Agglutination of the Erythrocytes in Malaria. — R. 
Biglieri (W'ie7i. Idin. Wclinschr., 1915, xxviii, 1054) had his attention 
called to the fact that red blood corpuscles in malarial blood frequently 
clump on the slide Avhen a preparation is made by the Ross thick drop 
method. This phenomenon has not been observed with normal blood. 
Mornaco and Panici have described an agglutination which occurs 
when the serum from malarial patients is mixed with human corpuscles. 
French observers have also noted an agglutination of the erythrocytes 
in patients suffering Avith trypanosomiasis. The author examined the 
blood of GOO patients ill Avith malaria and 158 of the specimens shoAA’^ed 
agglutination of the red blood corpuscles in the thick drop. This 
spontaneous agglutination Avas found Avith equal frequency in tertian 
and quartan infections and some\Adiat oftener in estivo-autumnal. 
In 54 cases AA^ich exliibited symptoms of malaria, in Avhose blood no 
parasites could be found, agglutination Avas also observed. Spontaneous 
agglutination of the erythrocytes Avas also found in septicemia and in 
pregnancy. The cause of the agglutination has not been discovered. 
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A Simple Operation for Femoral Hernia.— Brunzel {Deutsch. Ztschr. 
./• CJnr., 1916, cxxxv, G7) says that, as a rule, the chief obstacle to the 
complete closure and removal of the femoral canal is the Amry tense and 
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ri^id o\ erl\ ing Poupart s ligament. Ti lie only simple ^Yay of overcoming 
this tension is to divide the_ ligament. This can be' done, ivithont 
disturbing important anatomical relations, over the iliopsoas innsclc. 
Brunzel first tried this method toward the end of 19M, in a case of 
strangulated femoral hernia, and since then in over a dozen other cases, 
some with very large femoral liernia; and all with good results. An 
incision along Poupart s ligament gives a free exposure of the parts and 
permits a certain diagnosis between an inguinal and femoral hernia 
and the opportunity of operating on whichever is found. The sac of the 
femoral hernia is isolated, opened, its contents reduced, the sue ligated 
at its neck and cut away. The stump is pushed upward into the 
abdomen by the finger and the femoral canal freed of fat. .A vortical 
incision is now made through the aponeurosis of the external olilifiuo, 
including its lower border or Poupart’s ligament, oi’er the iliopsoas 
muscle. Poupart’s ligament can then be pressal inward at the site 
of the femoral canal, when it m‘11 hold this position almost without 
further aid. A few silk sutures are inserted to assure its closure, begin- 
ning medially and attaching the loiver border of the ligament to the 
periosteum of the pubic bone and the pcctincus fascia and muscle, care 
being taken not to injure the femoral vessels in their sheath. The cut 
margins of the external oblique are sutured to the underlying iliaciis and 
internal oblique muscles. The abdominal wall is not weakened by this 
cutting of the external oblique. 

The Surgical Treatment of Gunshot Wounds of the Chest.— Davies 
{Lrmcd, January 29, 1010, p. 232) uTites concerning his experiences 
at the Third London General Hospital and the University College 
Hospital, his colleagues at the latter hospital allowing him to see and 
to treat all tlic cases sufForing from wounds of the chest admitted to the 
military wards. TJie number of cases of Jiemothorax was very large 
and the previous experience so small that this lesion was of great 
interest. It is rjircly possible to recognize the source of bleeding wlien 
it is in the chest or lung. The blood in the pleural cavity may be mainly 
fluid or a massive clot; it may be complicated by the presence of gas 
or a serous cH'usion or by infection. Extensive clotting occurs ehielly 
in shell or shrapnel wounds, from the extensive laceration c.xposing 
the blood freely to the action of tlic tissue ferment and to fragments of 
rib, or the introduction of portions of clothing. The blood of a hcnio- 
thorax when caused by a penetrating bullet wound is mostly fluid. 
In the majority of these ea-ses there is a deposit of fibrin, tlic amount 
varying in different patients, liarly and, if necessary, repeated cxiilora- 
tory puncture is essential to the successful treatment of these cases. 
Without it it is not possible to diflVrentiate in the majority of easi-s 
between a simple pleural cfFusion, a hemorrhagic effusion, a fluid 
hemothonix, a clotted hemothorax, or at times an infected hemothonix. 
A small quantity of fluid bloml may be rapidly absorbed. Larger 
quantitie.s, a pint or more, must take longer, the rate of absorption 
varving greatly. Davies advoeatisi the compleU* removal of the fluid 
blood by his "oxygen replacement” method. The intnipleiiral prvfsure 
recorded eonfinmnisly by a manometer is under absolute control. 
The oxygen niplaees 'llm'fluifl as it is withdrawn and prevents the 
develojnneiit of a hieh negative pre-.viire, whieii is the eau-e of all the 
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danger and distress. Clotted but uninfected blood, requires an opening 
in the chest wall witli the removal of about 5 cm. of rib. If there is no 
evidence to Suggest infection the Avound is closed in layers to prevent 
leakage of air. The air admitted during the operation is replaced by 
oxygen as above. An infected hemothorax must be drained freely by 
removing a portion of a rib. The removal of foreign bodies from the 
lung should not be undertaken unless tliey are producing definite 
symptoms whidi are likely to be progressive, and even than the opera- 
tion should not be done until the initial reactionary inflammation has 
subsided. 


THEEAPEUTICS 
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The Intraspinal Treatment of Syphilis of the Central Nervous 
System According to the Method of Swift and Ellis, — Dexter and 
CmiMER {Arch. Int. Med., 1916, xvii, 82) have given 59 intraspinal 
injections of autosalvarsanized scrum in 10 cases. Following these 
injections, they have seen no symptoms, temporary or permanent, 
which could in any way be attributed to injury to the central nervous 
system. There have been no deaths, paralysis, or bladder disturbances. 
Two of the patients have experienced no discomfort from the pro- 
cedure. When gastric crises or lancinating pains exist, attacks of pain, 
in all ways similar to the preexisting crisis are apt to follow the injec- 
tions. These crises usually folloAV the treatment after an interval of 
from two to four hours and they arc often very scA'^ere. Their dui’ation 
is usually short, and they are folloAvcd by much increased periods of 
freedom from pain. As the treatment continues these postoperatiAie 
attacks become less and the spontaneous crises often disappear entirely. 
It is of interest to note that those patients Avho haA'^e had these reac- 
tions of pain folloAving the treatment have shoAvn greater and more 
rapid improA'^ement than those Avho had no discomfort from the pro- 
cedure. The authors found that the increased globulin content in the 
spinal fluid is very resistant to treatment. The pleocytosis disappears 
rapidly. Their experience has been that the Wassermann reaction 
in the spinal fluid is the most difficult of the laboratory findings to 
influence. The reaction often persists in the larger doses of spinal 
fluid, long after the other laboratory findings have come Avithin the 
normal limits. The changes in the physical findings haA'^e been a 
partial or complete disappearance of disturbances of sensation, lessen- 
ing or disappearance of ataxia and a marked increase in Aveight and 
strength. In no case have absent deep reflexes returned, and no 
change in papillary reactions liaAie been observed. The abatement 
er disappearance of symptoms has been most striking. In every 
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instance in which lancinating pains were present, they have eitlier 
disappeared completely or have diminished so much that they have 
ceased to be a real annoyance. Gastric crises and vesical incontinence 
have also been favorably influenced. The results in 6 of these 10 cases 
have been a symptomatic improvement so emphatic that the patient’s 
economic efficiency has been restored. They are able to work and to 
enjoy life to alt intents and purposes as normal individuals. They 
feel that the best results will be obtained in cerebrospinal lues, and 
in tabes of the early or moderately advanced types. In far advanced 
tabes the results are in most cases dubious to say the Iciist. Their own 
c.xperience with paresis is too limited to make any generalization. It 
seems probable to them, however, that very little can he done to 
improve permanently a paresis once it is well established. In con- 
cluding, Dexter and Cummer feel that they can state fairly that the 
Swift-Ellis method is safe when the original technic is followed out 
to the letter. The claim of the originators that it is a valuable adjunct 
to the treatment of s^TDliilitic involvement of the central nervous 
system is sustained as far as tabes dorsalis and cerebrospinal syphilis 
are concerned. It is a method which is not essential in all cnscs, but 
which applied carefully and controlled intelligently will bring about 
definite amelioration in symptoms and in laboratory signs where other 
accepted modes of attack have failed. 


Mercury Elimination in Bichloride Poisoning.— Vogel and Lee 
(jVed. Record, 191G, l.\.x.\iv, 5S) have found that the elimination of mer- 
cury in cases of acute bichloride poisoning may continue for periods 
of time ranging from a week to several months, and treatment should 
be continued until it has been shoAvn that elimination of the drug is 
ceasing. The c.\-cretion usually continues longest from the bowel and 
systematic flushing of the large intestine should always be carried out, 
Init the giistric mucosa and the skin are also important as channels of 
elimination and should be utilized in order to spare the renal epithelium. 


The Nature of Liquid Petrolatum. — Buook.s {Jonr. Am. Mrd. As.vi., 
10 IG, Ixvi, 24) says that although the crude petroleum obtained from 
the. world’s various producing districts vary greatly in composition, 
the refined oils intended for internal administration arc essentially of 
the .same compensation. Hence there can be no dilfcrent tlierai) 0 Ulic 
effect obtaincfl from the Russian variety than from the .American. 
He notes that the internal use of the lighter oils, lighter than the 
specific gravity of 0.SS5 is to be condemned owing to the fact that 
annoying leakage is much more common with the lighter oils. Ivcakage 
will rarely result if only the more viscous oils of O.SSo .specific gravity 
or heavier, be employed for internal use. The important tc.sts in 
order to determine the suitability of various preparations of liquid 
petrolatum are undoubtedly taste, keeping quality, ami visco.^ity. 
The specific gravity is roughly a measure of the viscosity and it may 
be sulxstitutcd for the viscosity determination. One of the most 
irnportant tests to make h for keeping quality. Many oils are perfectly 
colorless and tastele.s.s when fre.shly prepared, Init after st:indmg, par- 
ticularly if exposed to tlur light, acrjnire an objciUionable taste and a 
light green color. Exposure to d.ayliglit in loosely stoi)peri‘d bottl<-.s 
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will develop very marked diflcrcnces in oils which originally are excel- 
lent in quality, within from four to ten days. The author lias found 
that masticating the oil with ordinary white bread will bring out any 
petroleum taste that may be present. This test is very delicate and 
inakcs it possible to eliminate oils with this objectionable taste. Brooks 
does not believe that various chemical tests that have been proposed 
to test the purity of liquid petrolatum are of any value whatever. He 
believes that the simple tests he has suggested are easily sufficient to 
determine the relative merits of different oils. The freezing test for 
detecting the presence of paraffin has also been proposed; but if paraffin 
does not separate from the oil at room temperature, it certainly could 
not do so in the body. The presence of a small amount of pai’affin 
indicates that the oil has probably been prepared from one of the 
so-called “paraffin base” crudes, and does not indicate an adulteration. 

Sodium-salvarsan. — Wechselmann and Dreyfus (MUnch. vied. 
Wchnschr., 1915, Ixii, 177, 178) report their clinical tests of a new 
salvarsan preparation given them by Ehrlich for trial. This preparation 
is called sodium-salvarsan and chemically is practically the same in 
fixed form as is obtained by adding alkali in the preparation of solution 
of salvarsan for intravenous injection. Their experience with this new 
preparation extends over a period of one and a half years. They both 
recommend it very highly on the ground that it has the same clinical 
action as the original salvarsan while it is readily soluble and therefore 
lends itself easily to intravenous injections. Sodium-salvarsan contains 
about 20 per cent, of arsenic and is a yellow powder which darkens on ex- 
posure to air and becomes insoluble and very toxic, hence it must be used 
in fresh solution as is the case with neosalvarsan. Solutions of sodium- 
salvarsan are alkaline and for that reason they are not to be recom- 
mended for intramuscular use. Both authors recommend the giving 
of sodium-salvarsan in doses of from 0.3 to 0.6 gram, two or three times 
a week. They have given in certain cases as high as forty and even 
fifty doses, but as a rule, from 4 to 7 grams are sufficient. They 
say that sodium-salvarsan injections give rise to fewer reactions than 
either of the other two forms of salvarsan. Weehselmann says he uses 
it freely in a great many conditions in which previously it was con- 
sidered risky to try salvarsan therapy. He mentions among such com- 
plications chronic nephritis, optic neuritis, etc., and says that in certain 
cases he has noticed that albuminuria has improved following the 
use of sodium-salvarsan. Wechselmann considers that it is very 
important to use pure salvarsan therapy as he believes that tire com- 
bined treatment has a tendency to increase the toxicity of the sal- 
varsan to the danger point. He also does not approve of giving sodium 
salvarsan in concentrated solution by a syringe but prefers to give it 
in a solution, using 10 c.c. of a 0.4 percent, salt solution for every 0.1 
gram of the drug. Dreyfus, on the other hand, prefers to give it in 
concentrated solution in distilled water by means of a glass syringe, 
the total amount of fluid being about 30 c.c. He also strongly favors 
the combined treatment, using two doses of sodium-salvarsan and one 
of mercury per week. They both claim that sodium-salvarsan combines 
the rnore intensive action of salvarsan on syphilis with the simple 
technic of neosalvarsan. 
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An Experimental Study of Lavage in Acute Carbolic Acid Poisoning. 
— ]\Iacht {.Johns Hopidns IIosp. Bull., 1915, xxvi, 9S), on the ground of 
experimental work on animals, says that the efficiency of lavage in 
phenol poisoning depends on the quantity of poison taken, on the time 
after poisoning that the lavage is begun, arid in the solution used for 
washing the stomach. A strong solution of sodium sulphate appears 
to be the most useful for the purpose; next in efficiency comes plain 
water. The influence of alcohol in phenol poisoning depends on the 
time of its administration. An animal that is previously intoxicatetl 
with alcohol can withstand better the effects of phenol taken afterward. 
On the other hand, alcohol administered to an animal after poisoning 
with phenol will aggravate the symptoms and hasten death. The use 
of alcohol in carbolic acid poisoning should therefore be strongly dis- 
couraged. 


PEDIATRICS 
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Vascular Diseases in the Young. — Charles W. CiiAniAX (Brit. 
Jour. Child. Dis., 191G, xiii, 97), in' reviewing this subject, shows that 
arteritis is not infrequent in infancy and adolescence. This condition 
affects nonnal development and tends seriously to shorten life. From 
a large number of reported cases it would appear that inheriterl syphilis 
is probably the basic factor in the majority of cases although the 
condition is also caused by infectious diseases such as rheumatic fever, 
diphtheria, sc.nrlet fever, pneumonia, and tuberculosis. Among the 
reported syphilitic cases are aneurysm of tlic abdominal aorta in a 
fetus of eight months and seven cases of thoracic aortic aneurysm 
under ten years, many of them associated with arteritis. Thickened 
and tortuous .arteries, often with ventricular hypertrophy anti accen- 
tuated second aortic sound were found in to.vemias, such as intestinal 
or nephritic in children under the age of puberty. Under proper treat- 
ment most of these signs disappeared. Numerous cases of calcification 
of the aorta and peripheral arteries are rccorderl in infants ns young 
as six months and in children. Not all of these were due to sypliili.-^. 
After a detailed account of four cases of arteritis in infants and young 
children, three of which were due to .sypliilis, the author discu.sses the 
diagnosis, prognosis and treatment. Under the first, arterial Hiickening 
should be looked for in the bracliial and fcinor.nl arteries besides in the 
radials. .Arteritis causes swelling and pain in the affectc<l limb and 
aortitis show.s a diinini.shed re.sonance over the manubrium. IlUtory 
of syphilitic infection, sti^nata or a positive AVassennann reaction arc 
important factors. .Arteritis <hic to toxemia from o\ erfeefiing or from 
th(! intestines usually improves under mercurial purge.s. Tiie treatment 
is that of the infection causing the arteritis. Fixation and moist Jieat 
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for involved limbs, mercurial purges and correcting dietetic errors 
in intestinal toxemia and appropriate treatment in syphilitic cases 
are called for. 

The Prevention of Respiratory Disease in Early Life. — Royal 
Storks Haynes {Arch. Pediat., 1916, xxxiii, 81) emphasizes the fact 
that respiratory diseases in early life have not been diminished as 
have intestinal diseases. The infectious cold is most vicious probably 
in its sequelte and complications and in its attendant lowered vitality 
which encourages other diseased conditions. The first five years of 
life are particularly susceiDtible partly on account of the effects of 
rickets, measles, pertussis and adenoid growths. Also the narrowness 
of the respiratory passages plays an anatomical part. Lowering of 
resistance is the primary cause and is brought on usually by exposure 
to cold, fatigue, auto-intoxication, poisoning by food or chemicals. 
Among the factors to be overcome is the dust nuisance. Oiling and 
watering of streets tends to prevent outdoor dust. Vacuum cleaners, 
dustless dusters, wet-sweeping and the use of rugs instead of carpets 
is desirable. The smoke of large cities is an irritant and should be 
minimized as it markedly increases respiratory diseases. Crowding 
in houses, street cars, trains, theatres, etc., is a great factor and its 
elimination tends to control a lai-ge part of respiratory diseases. The 
regulation and control of measles and pertussis, especially the early 
recognition and isolation of cases, the isolation of susceptible contacts 
and increased control in the resporting of cases would cut down the 
respiratory conditions attending these diseases. Regulation of attend- 
ance at school of children with respiratory affections is important. 
There is no such thing as a “little cold.” “Open air” schools and 
“open window” schools minimize respiratory conditions. Proper care 
of children in the home through hygiene and sanitary measures, to 
keep up the resistance of the child is the most important prophylactic 
measure. Personal hygiene and the factors of food, clothing, ventilation, 
sleep and bathing are all important. The proper hygiene of the mouth 
is important as bacteria grow well tliere. The destruction or exclusion 
of the infecting organism and the preservation of resistance of the 
individual especially are the most important factors. 

Mitral Stenosis in Young Children. — ^Murray H. Bass {Arch. Pediat, 
1916, xxxiii, 107) describes two cases of mitral stenosis in children, 
one in a boy of ten years, with no etiologic factor except a normal case 
of measles, recognition of the condition at the sixth year, no symptoms 
referable to the heart and a negative Wassermann and von Pirquet. 
However there is marked stunting of growth and a mentality below 
normal. The other case, of a boy, seven and one-half years old, had 
cerHcal adenitis, has had scarlet fever mildly, showed a positive 
Wassermann, and was markedly under-developed and puny. The 
only signs of a cardiac condition were occasional attacks of cough 
and dyspnea. Antisyphilitic treatment caused an improvement in 
Ins general condition and appetite and his cervical adenitis, his weight 
and stature practically remaining the same during almost two years 
following. The lack of development shown in both these cases is due 
presumably to the cardiac disease. In mitral stenosis in children 
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where no signs of insufficiency arc present, syphilis sliould be tliouglit 
of and a ^\'assermann done. Cardiac disease, especially valvular 
stenosis exerts a considerable influence on growtli. From the literature 
on this subject one concludes that mitral stenosis has been observed at 
autopsy in infants; that it has been observed in children over five 
j-ears old with no apparent etiological factor present though without 
sufficient evidence of their being “congenital”; no case of mitral 
stenosis has been found reported in children between the ages of infancy 
and five years. Weber suggests that in the small size of the body in 
'these cases one sees a “conservative adaptation or conservative hyj) 0 - 
plasia of the whole body — natures attempt to limit the growth of the 
l)atient in accordance with the limited blood supply. ” 

Treatment of Scarlet Fever with Fresh Blood from Convalescent 
Patients. — Abkaham Zingiier (Nac York Stale Jour. Mrd., 1910, 
xvi, 112) reports the results of injecting fresh blood from convalescents 
into the muscles of scarlet fever patients. This method for the intra- 
muscular injection of whole blood represents a convenient way of 
giving a patient human serum. The following muscles arc chosen and a 
syringeful (one ounce) of blood is injected into each place: the gluteal 
regions, the outer regions of the thighs, the cah-es and the triceps 
muscles. The blood is taken from the median cephalic vein of the 
donor. From four to eight ounces of blood fire taken. Absorj)tion 
from the muscles takes place rapidly and usually without furtlKw 
local irritation. Fourteen cases of toxic scarlet fever were injected. 
TJiey wcJ'c selected out of 050 admissions on account of the severity of 
symptoms. Of the 14 cases 4 died, being almost moribund on admission. 
Tlic amount of blood injected variotl from 75 c.c. to 250 c.c. Larger 
quantities, from S to 10 ounces have been found to exert a distinctly 
beneficial effect in some very septic late cases. The effect of the blood 
in the 10 recovered cases was as follows: Some of the cases .showed a 
very definite relationship between the injection and a critical droji 
in temperature with improvement of the circulation, general condition 
and especially mental condition. The reaction begins from two to four 
hours after injection and is completed in nine to fourteen hours. It has 
no effect on secondary septic conditions. The pulse becomes stronger, 
steadier, and slower. Cardiac symptoms anrl the cyanosis improve and 
respiration Ijecomes more normal. General condition imj)nnes j)er- 
ceptably and subjective .s.nni>toms disappear. ILa.sh fade.s raj)idly. 
If any benefit is to be derived from convalescent blood its action nnist 
be brought into pl.ay early, before toxemia is ovenvhelming. .Addn sses 
of convalecents can be kept on record and donors in this way may l)C 
sent to private homes. Considenibly more thcrap(‘Utic work of this 
kind must be done before definite conclusions as to flic valm> of lhi:s 
treatment can be made. 
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The Aseptic Care of the Umbilicus in the Newborn. — Mulder 
{Ztschr.f. Gehurls. u. Gyndk., 1914, Ixxvii, 3) reports the results of 
methods employed in the hospital at Basel, Switzerland, in the service 
of von Herlf. The material included 4000 newborn' children. He 
concludes that it is impossible to escape a typical surgical aseptic 
process in the healing of the umbilical wound. He believes that this 
region becomes infected in the child’s passage through the vagina and 
that one can distinguish the line of demarcation between necrotic 
tissue and connective-tissue which is undergoing mummification. All 
that one can do then in the interest of the child is to protect it against 
the most pathogenic and virulent bacteria. For this purpose, the 
ordinary daily bath is omitted. The umbilicus after its first dressing 
remains undisturbed for ten days, unless a foul odor, excessive seeretion 
or fever develop. The child’s bodj' may be sponged and cleanliness- 
maintained without disturbing the umbilicus. The results of this 
method are the rapid granulation of the umbilieus with a minimum of 
cases of infection. The stump of umbilical cord affords especially '' 
desirable material for the growth of bacteria. The tissue is rich in 
Avatcr and gelatinous in composition. To avoid trouble, the cord should 
be cut as .short as possible, the stump crushed and so dressed as that 
air can gain access freely during the process of healing. The granula- 
tion tissue at the umbilicus is exceedingly sensitive to chemical and 
mechanical irritation. All forms of dressing or applications should be 
so applied as to. make the least possible irritation. The method used 
in the Basel Clinic is as follows: As soon as pulsation ceases in the 
umbilical cord, which should inevitably be waited for except in cases of 
operation, or where immediate necessity is present, the cord is ligated 
8 cm. from the umbilicus with linen tape 0.5 cm. broad with double 
ligature and then is severed. The cord must not be touched by the 
midwife of physician except with hands thoroughly disinfected with 
alcohol or with sterile material. As soon as the child is taken to the 
nursery for its initial bath von Hcrlf’s clamp is applied. This instrument 
is shaped like a hemostat with Jaws considerably longer, serated and 
bent at an angle. The instrument weighs 12 gms. It is applied very 
slowly upon the stump of cord so that the vessels are not torn and thus 
hemorrhage afterward is prevented. The clamp is applied close to the 
skin. The vernix is removed with sterile olive oil, the clamp removed 
and the cord tied close to the skin at a point where the cord has been 
thoroughly compressed by a ligature. The child is then bathed and the 
cord cut close to the ligature. The umbilicus is dressed with a sterile 
round compress of muslin kept in position by an inherent ring. This 
dressing remains undisturbed for ten days. In experimenting various 
substances were tried and the effect noted. Thus: balsam of Peru, 
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thymol in alcohol, thymol in vaseline, noviform, sugar and hydrogen 
peroxide were all tried. Of all the materials employed, halsam of 
Peru gave the best result; sugar next; 10 per cent, noviform salve 
without cotton next; and hydrogen pero.xide last. Among the material 
observed, were four cases of umbilical infection. All of them were 
mild in character and speedily disappeared under applications of 
alcohol. In revierwing the results of the clinic showed that in the last 
5000 children treated from 1912 to 1914, there was no case of umbilical 
infection. In prior years, the mortality from this condition was esti- 
mated at 0.07 per cent, in 10,000 children. 


Rupture of the Uterus During Pregnancy.— Meyer {Arch. mens, 
d’ohsicl., August, 1915) reports three cases of rupture of the uterus 
during pregnancy. The first was in a woman, aged thirty-five years, 
who had had nine pregnancies previously, three terminating pre- 
maturely. About six weeks before term, the patient was suddenly 
seized with prostration, abdominal pain, the discharge of a little fluid 
from the vagina and the development of shock. When brought to 
hospital, the patient was without appreciable pulse, the abdominal 
condition could not be clearly made out by palpation but the abdomen 
was immediately opened. There was a large quantity of blood in the 
peritoneal cavity, the fetus was in Douglass’s pouch. The body of the 
-uterus had ruptured from above downward near its left border and at 
the point of rupture had hccomc inverted. Hysterectomy was practised 
but the patient succumbed. An examination of the uterus could a.ssign 
no cause for the accident. The second patient was a multipara who 
came into labor with inefficient uterine contractions. The abdomen 
was greatly enlarged, exceedingly painful on palpation. A j)hysicinn 
who Avas summoned administered morphin and chloral but the hemor- 
rhage continuing, the patient Avas brought to hospital ns a case of 
placenta previa. On admission, her clothing Avas soaked Avith blonrl 
and Momeberg’s bandage Avas immediately applied, arresting the 
hemorrhage. While the patient Avas being prepared for abdominal 
section, she died, .‘\utop.sy showed a longitudinal rupture in the body 
of the uterus near the right border. Examination of the uterus failed 
to reveal any histological changes in its substance. ITis third ca.so 
(also a multi[)ara) Avho had had no l.abor pains but avIio, upon going to 
a toilet. Avas suddenly taken with scA’cre abdominal pain. The patient 
was pale with a very feeble, regular ptdsc, the abdomen very painful 
upon palpation. The urine contained albumin and casts, there was no 
hemorrhage nor uterine contraction. Morphin Avas given to relieve 
pain, but the symptoms continued and the patient gradually grew 
AVor.se. On opening the abdomen, there had been considerable hemor- 
rhage Avith rupture at the fundus. The child Avas living but died shortly 
after birth. The mother made a tedious but complete recovery. 


The Causes Which Stimulate the Mammary Secretion During the 
Puerperal Period. — /Cm,o.\GA {Arch.vu n.s. , September, 19)5) lia.-^ 

studied the factors Avhich stimulate the .secretion of milk. He descrihe.s 
the case of a patient pregnant abotit four rnonth.s threatenerl with aimr- 
tion in Avhoin he U-sed a tamiion of gauze. The patient had .strong uterine 
contnictions and on removing the packing a cotyledon of the pl.acenta 
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was adherent to the gauze. Two days following the condition of the 
patient was satisfactory but on the third day there was a rise of tem- 
perature and pulse with considerable secretion of milk. The breasts 
were so .swollen that the movement of the arms was painful. The 
secretion of milk lasted nearly three w'eeks after the abortion. The 
patient stated that she had been delivered of a child five months before 
and that the midwife in attendance had delivered the placenta with 
the hand and that there had been no possibility of conception since 
that time. Evidently this retained portion of placenta which had been 
removed Avith the gauze was the cause for the free secretion of milk. 

The writer also reports the case of a multipara pregnant for about 
six montlis, who expelled a fetus of about three months, mummified, 
with a placenta corresponding in size and development to five months. 
The placenta showed a subchoreal hematoma. The patient made a 
good recovery but two days after the expulsion of the dead fetus, the 
secretion of milk developed in abundance and proceeded for sometime. 
His third case was that of a multipara who believed herself pregnant 
seven months Avhen the active movements of the fetus ceased. Two 
days later there Avas a secretion of milk, which persisted for six days. 
A seven months macerated fetus Avas expelled accompanied by the 
placenta and this shoAved areas of coagulation necrosis. These cases 
seem to indicate that the substances formed in the placenta and trans- 
mitted to the circulation furnishes a stimulus Avhich excites mammary 
secretion. The Avriter states that the crisogonous hormone Avhich 
stimulates the secretion of milk is secreted by the myometral glands. 
It is not thought that the fetus has any influence in determining mam- 
mary secretion. During pregnancy the internal secretion of the 
myometral glands goes to the placenta, thence to the fetus, determining 
certain crises of development in the neAvborn to Avhich Bar has called 
our attention. When the direct connection betAveen the placenta and 
the uterus is interrupted the secretion of the myometral glands passes 
into the blood of the mother and stimulates mammary secretion. 
Uterine inAmlution is favored by the passage of the crisogonous hormone 
into the maternal blood. These substances are found in greater or 
smaller quantity in the fetus, placenta and -uterine tissue and this fact 
explains the results obtained by those Avho have used these substances 
in stimulating mammary secretion. 
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Radiotherapeusis in American Gynecology. — The application of 
radiotherapy to various gynecologic conditions had become a Avell 
established practice in Europe before the outbreak of the Avar, the 
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leaders in this movement being several of the large university clinics 
of Germany. Taken up to a considerable, but somewhat less degree 
in France, radiotherapy was for some years looked at with much 
scepticism by the gynecologists at large in this country, and it is only 
comparatively recently that reports in any number have appeared 
in our literature concerning the gynecologic uses of the Roentgen-ray 
radium, and similar agents. The pioneer in tin's work in this country 
was Kelly, of Johns Hopkins; he is able to furnish statistics that botli 
quantitatively and qualitatively compare favorably witli those of any 
of the foreign clinics. In a recent resume of some of his e.vpcrienccs 
with radium as a therapeutic agent in various malignant conditions, 
Kelly {Avi. Jour. Surg., 191G, x.\x, 76) says that from January ], 
1909 to January 1, 1915 he has treated 213 cases of carcinoma of the 
cervix uteri. Of these, 10 were operated upon; 4 more might have been 
considered operable, but for various reasons were not operated upon; 
the remaining 199 were inoperable, either primarily, or were inoperable 
recurrences after operation. Tlie 10 operated cases were subsequently 
subjected to prophylactic radiation, and all arc apparently well at 
intervals ranging from six months to two years since operation. Of the 
remaining 203 cases, 57 are “clinically cured,” 109 markedly improvefl 
and 37 not improved. In judging these results, it must be taken into 
consideration, however, that only 1 case of the entire series has passed 
the five-year limit, now pretty universally agreed upon as the minimum 
time in which we may speak of a “cure;” the others range from six 
months to four years since treatment. Kelly says that as a result of 
his experience in these cases, the following rules have been evolved 
as being the expression of his present policy: (1) Operate on every 
operable case, estimated as a good risk, as heretofore; (2) radiate 
for four to six weeks after operation; (3) do not operate on borderline 
cases, but use radium first, for the diswise practically always returns 
after operation in these cases, while many are curable by radium; 
(4) radiate all advanced inoperable cases; for many of these too are 
curable, or can be shrunken down so ns to become good risks; (5) 
where there arc metastnses up into the abdomen radiation may give 
great relief and a temporary return to apparent good health, but it 
will not cure. Kelly points out that it is very important to keep all 
these cases under occasional observation for some years, as a slight 
relapse is not infrequent, and as a rule responds readily to another 
application of radium. He feels that even if radium never actually 
cured a single case, it would nevertheless be an inestimable boon 
because of the prolonged relief wliich it gives from pain, with cliccking 
of offensive discharges, and general improvement in health and interest 
in life that it affords to sufferers from uterine cancer. Imprissions 
obtained from a much smaller series of cases, observed over a .shorter 
period of time, Jiave been reported 63* hliLLKit {Surg., Gyuec. and OLd., 
1916, xxii, 437) at a recent symposium of the Chicago Gynecological 
Society on Cancer of the Uterus. Since IVlay, 1914, Miller has treat('<l 
26 cases of inoperable and recurrent cancer of the cervix with radium, 
and has followed the c.-usra up to December, 1915. Jt is obviou.-^, there- 
fore that absolutely nothing can l)e said as to ultimate results, f)f 
15 inopendde cases treate<l solely with radium, 4 have died ami 2 .are 
slowly suceuftibing; 5 are at prrseiit appareiith- free .subji ctivt ly and 
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objectively of the disease; 4 showed evidence of returning trouble about 
six months after treatment, but have responded so far to further appli- 
cations. In common Avith others, Miller has been astonished at the 
tremendous local benefits observed in practically all cases in the way 
of checking hemorrhage and discharge, and deodorization. In a number 
of cases excochleation and cauterization had been practiced a few months 
prior to the institution of radium treatment, but Miller does not approve 
of this procedure, since he is convinced that in these cases a longer 
time was required to check the local symptoms, and the subsequent 
histories do not show that they remained well any longer for having 
had the preliminary cauterization. In G cases radium Avas applied 
to malignant areas reappearing in the vaginal vault after hysterectomy 
— an extremely hopeless condition under ordinary circumstances. In 
four of these patients the groAvth promptly responded to the treatment, 
but as yet nothing can be said as to the ultimate outcome. In one case 
the mass soon disappeared, but the patient soon died from an infected 
kidney, and in the sixth, local masses have responded tAvice Avithin 
the past year, but the patient is gradually going down hill. Miller 
emphasizes that his paper can be considered merely a preliminary 
report of experiences to date, but considers that Avhile they in no Avay 
prove that radium can cure cancer, the results so far are superior to 
any other method that he has used in similar cases. His technic 
is to employ from 75 to 85 milligrams of radium element, endeavoring 
to give 3000 to 5000 milligram hours Avithin a Aveek or ten days, further 
applications being made a month later according to the indications. 
The question of gynecologic radiotherapy by means of the Roentgen- 
ray tube father than radium has recently been discussed by Lange 
{Am. Jour. Roentgenol., 1916, iii, 72), Avho reports the results obtained 
in a series of 50 cases of benign conditions, such as menorrhagia, dys- 
menorrhea, and uterine myomata. He says that since the perfection 
of the Coolidge tube this form of treatment has been put on a much 
more satisfactory basis than formerly, since many of the technical 
difficulties of applying sufficient dosages have been removed. Whereas 
Avith the old equipment most roentgenologists who had interested 
themselves in gynecologic work had concluded that forty years Avas 
about the loAvest age at Avhich the artificial menopause could be produced 
Avith certainty, Avith the Coolidge tube there is no age limit beneath 
Avhieh it is not feasible to produce this result at Avill. In his series 
there were tAvo patients of seventeen, and one of nineteen years, in 
whom an apparently permanent menopause Avas produced Avithout 
difficulty. He therefore feels justified now in promising definitely 
that this result can be achieved in all cases in Avhich malignancy, or 
inflammatory conditions such as pus tubes, can be excluded. In his 
series of 50 consecutive cases cessation of menstruation was secured 
in all in Avhich it Avas desired, irrespective of age, and this as a rule 
exceedingly promptly. Lange says he has found it to be a safe working 
rule that Avhen one period is missed all treatments may be stopped, since 
it is almost certain that though there may be an occasional shoAving 
subsequently, permanent cessation of menstruation will finally result. 
The dosage required to accomplish this varied in his cases from 100 X 
(one treatment) to 800 X (eight treatments). In 1 case a severe menor- 
rhagia was reduced to a condition of normal menstruation, treatment 
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being stopped before complete amenorrliea was readied, and the author 
feels that with hicreasing mastery of the technic this ideal result may 
be looked for with much greater frequency in the future. 

Reno-renal Reflex Pain. — ^The fact that unilateral renal pain, due 
apparently to a definite lesion in one kidney, but referred to the kidney 
region of the opposite side, may occasionally occur has long been known 
to the profession, but owing to tlie rarity of the phenomenon its possi- 
bility is often overlooked, thus leading to serious errors in diagnosis 
and treatment. An unusually striking and interesting example of this 
condition lias recently been studied by Fowler (Surg., Gyncc. and 
Ohst., 1910, xxii, 454) and reported before the American Association 
of Genito-urinary surgeons. The patient was a young woman, aged 
twenty-nine years, who when first seen was suffering with what appeared 
to be a typical attack of renal colic, the pain being confined entirely 
to the right side. Ten years previously she had had an attack of hema- 
turia, followed in a day or two by a very severe attack of kidney colic, 
the pain being localized in the right side. Five years later, after an 
interval of perfect health, she had a second similar attack, since which 
there had been no furtlicr pain up to the onset of the attack for which 
she came under Fowler’s care. There had never been any pain on the 
left side, and no vesical irritation. Examination showed no tenderness, 
muscular rigidit}', or pain to palpation of the left kiflney region, but 
distinct pain, tenderness, and slight muscular rigidity on the right side. 
A Roentgen-ray examination showed a distinct shadow opposite the 
cartilage between the third and fourth lumbar vertebne on the left 
side; the right kidney and ureter and left kidney were negative. A wax 
tipped catlicter introduced into the left ureter met an obstruction at 
a point 24 cm. from the ureteral orifice, but by rotating could be passed 
by it into the kidney pelvis. Examination of the catheter on reinovjd 
showed deep spiral grooves cut in the wax, evidently due to a stone 
in the ureter at a point 24 cm. from the bladder orifice, and just corre- 
sponding to tliat indicated by tlie Roentgen-ray. Cathetcrized speci- 
mens from each side showed a heavy ring of albumen and many leuko- 
cytes on the left, with no albumen and no leukoc^'tes on the right. 
The output of urea was also greatly diminished on the left. In view 
of these findings, Fowler considered the diagnosis of stone in the left 
ureter j'ustified, in spite of the fact that all symptoms had been on the 
right side. Tin's diagnosis was confirmed at operation, an oblong, 
grayish-white stone having a surface bristling with sharp pointed 
crystals being removed from the left ureter. Convalescence was 
satisfactory, and there has been no recurrence of the pain in the right 
side up to the time of writing, eleven months after operation. The 
cjisc above outlined is certainly of great interest, not so much from the 
standpoint of its curiosity, but from the emph.asis that it throws uj)on 
the necessity of the most tliorough examination by all the modern 
diagnostic means at our disposal of botli kidneys and tircters in all 
cases of suspected renal or ureteral lesion. Had attention in tin's case 
been directed merely to the apparently affected .side, the condition 
would not have been cleared up, and a serious but entirely useless 
operation might have been performctl upon an entirely healthy kidney. 
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Acoustic Injury and Personal Prevention of Occupational Deafness. — 
Numerous writers, including Siebenmann (Korrcspond. f. ScJnveiz. 
Acrzt., 1915, No. 13), have given evidence, on the basis of experimental 
observation, that acoustic violence results in pathological changes 
in the labyrinth, the injury being primarily exhibited in the organ of 
Corti, later the efferent nerves and the proximate ganglia and finally 
in the body of the cochlear branch of the auditory nerve. The degenera- 
tive process in the nerves is to be regarded as secondary and progres- 
sive, and in reference to location, varies with the character and the 
path of intrusion of the acoustic shock. In reference to the question 
as to the direction of access of the sound waves to the labyrinth and the 
possibility of communication of acoustic shock through the medium 
of the body or the major access through the o\'al window, the author 
made elucidative investigations. By extraction of the incus, the sound 
transmission through the middle-car mechanism was done away with, 
and in the animals thus treated, exposure to loud noise produced no 
intralabyrinthinc injury, the conclusion being that aerial sound con- 
duction through the sound-transmitting apparatus of the middle ear 
was the major path of transmission and that, for personal protection 
from occipital noise, the stoppage of the external auditory canal is of 
primary importance, the isolation of the body of the workman, by means 
of felt soles and rubber gloves, being unnecessary. 


Aural Implication in Diabetes Mellitus with Especial Reference to 
the Internal Ear. — ^In all of the cases in which protracted observa- 
tion was possible there “was evidence of a slowly progressive deprecia- 
tion in the hearing power, the result of the cumulative degenerative, 
charige in the cochlear nerve and the cell elements of the organ of Corti. 
The symptoms of most prominence, according to the observations of 
T^DGAii {Monatschr. f. Olircnh., 1915, xlix),in addition to the impairment 
of hearing, were the occurrence of subjective sounds and attacks of 
vertigo; in the great majority of the cases both ears were similarly 
affected, so far as impairment of hearing was concerned. In but 
1 out of the 52 cases recorded was the impairment of hearing of 
sudden onset, in all the others the beginning of the impairment and 
its progress had been unappreciated, indeed the majority of the 
patients made no unsolicited reference to the hearing which was found 
to be impaired only upon examination and test. This observation may, 
in the opinion of the author, be in part accounted for by the recognized 
fact that, in long-standing cases of diabetes, there is a general weakening 
of the reflex functions including a certain acoustic dulness so that a 
creeping progressive deterioration of the hearing power Avould not be 
appreciated. In very nearly one-half of the cases subjective sounds 
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were reported in one or in both ears, more frequently intermittent, but 
m some cases continuous In 3 cases, for six months under observa- 
tion, the subjective sounds at first reported ultmately disappeared. 
In G of the cases there was labyrinthine vertigo. In 3 of these the 
attacks were of short duration only and apparently the sequence of 
some psychic excitation or muscular exertion. In 1 case only were the 
attacks fulminant. Spontaneous nystagmus was demonstrated in oidy 
1 or 2 cases and then in moderate de^ee. In about one-quarter 
of the cases there were disturbances of equilibration in a very moderate 
degree and there were only 3 cases in which the patients could not 
maintain the Romberg position or balance upon one foot. The diagnosis 
of the aural implication in diabetes presents no difficulties. The history 
in any given ;case, togetlier with the results of the acoustic tests, a posi- 
tive Rinne, lessened hearing by bone conduction, a nearly normal 
hearing for tones of medium low pitch, lessened hearing for tones of 
high pitch, aerially conveyed, without corresponding objectively observ- 
able cause in the middle-car sound-transmitting apparatus, coupled 
with a general phj’sical examination, eliminative of other general causes 
for the labyrinth affection, are distinctly determinative of the true 
condition. As concerns the course and the prognosis of this peripheral 
concomitant of diabetes, it is especially chronic in its devclopuicnt and 
continuity; the patients arc rarely able to indicate, e\"en approximately, 
the time of the beginning of the aural symptoms; a moderate degree of 
impairment of hearing passing unnoted and its gradual progrc.ss, 
without acute variations, presenting nothing especially worthy of 
remark. In 1 case of a high grade of deafness, ten weeks’ observation 
showed no change. In 3 cases of moderate impairment of hearing 
and 1 case of a medium grade of impairment, an e-xamination, when 
repeated at the end of two months, showed a slight gain in the general 
hearing power, which gain was subsequently lost, the improvement 
being coincident with persistence in a strict antidiabetic diet and the 
urine being free from sugar. In reference to treatment it was uniformly 
observable that there was an improvement in the licaring so soon as 
the urine was free, or nearly free, from sugar and that depreciation in 
hearing was found to be coincident with any subsequent increase in the 
sugar percentage in the renal excretion. I>ocal aural treatment is of 
no avail in these cases. Galvanization of the acoustic nerve has been 
suggested and ajiplied without, however, any demonstrably good effect; 
the l!d)yrinth affection in diabetes being intimately dependent for its 
course and progress upon the causative disorder. The fact that the 
impairment of hearing in cases of diabetes is so moderately in evidence 
in its beginning and the very positive dependence of the intralabyrin- 
tiiinc evidences ui)on the causative renal condition make the observa- 
tions of the author and his following conclnslous of especial value to 
the general practitioner since, in the paucity of aural manifestations 
there would be a comparatively le.sscncd liability of reference to special 
investigation. The frequency of disease of the internal ear in diabetes 
anrl the fact, t'.stabhshed in many cJis<‘.s, of an improvement in the hear- 
iim eoiueidently with the entire or comparative freedom of the urine 
from sugar tind, contrariwise, a depreciation in hearing together with 
an increase in sug.ir perccntaiie in the urine may be taken as indubitable 
evidenceof the etiological relationship of the two phenomena. In a jM>r- 
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lion of the cases there was a degenerative change in the internal car 
implicating the auditory nerve the result of a toxic neurolabyrinthitis, 
while in still other cases the pathological changes in the labyrinth 
were the consequence of the arteriosclerotic changes in the bloodvessels, 
to which diabetics are especially prone. 


Experimental Investigations into the Traumatic Pressure Effect 
of Explosions. — ^Recent experience in military operations shows that 
serious injury may be effected by windage or air compression incident 
to the immediate vicinity of shells in 'flight, even to the extent of frac- 
ture of the vertebree in a man sitting in a bowed position, of which the 
scalping or denudation effect is a further example. F. Rusca {Deutsch.. 
ZtscJir. f. Ghir., cxxxii, p. 315) endeavored to explain these effects in 
parallel by studying the influence exerted by gas and water compression 
upon rabbits and Ashes, it being found that the influence exerted, 
through these media, in addition to the frequently recognizable rupture 
of the drum-head, resulted in serious injuries to the skull and to tire 
brain, and to the latter when the cranium remained intact, as exhibited 
frequently during the present war in the form of hemorrhages at the 
base and at the convesity of the brain. Tlie variety of injuries pro- 
duced, including the ruptures of, and ecchymoscs in, the membranous 
labyrinth is explained by the author by the radiated as Avell as by the 
direct pressure effect. 
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JOHN F. ANDERSON, M.D., 

FOBMEBLY UIBECTOB of the HYGIENIC LABOBATOBY, PUBLIC HEALTH SEBVICB, 

■WASHINGTON, D. C, 


The Prevalence of Trachoma in Kentucky. — In 1912 a survey made 
by the U. S. Pulflic Health Ser vice of seven counties in the mountain 
region of Kentucky, showed that 12.5 per cent, of the population of the 
counties examined were suffering from trachoma. This survey has 
been continued and the results of the later work have been published 
{Public Health Reports, March 5, 1915). It was found in the survey 
of twenty-three counties, 18,016 persons being examined, that 1280 
cases or over 7 per cent, of those examined were suffering from trachoma. 
In some counties the percentage of persons found infected was as high 
{is 20.4 per cent, -wliile in others it fell to about 3 per cent. The majority 
of those examined were school children and the findings may be taken 
as representing fairly accurate conditions among adults. Almost all 
those examined were whites, as the negro population is very small in 
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the mountain section of Kentucky. Inasnuieli as the hulk of the 
population in tliese counties comes from old American stock, foreign 
immigration caimot be blamed for the prevalence of the disease. 
The U. S. Public Health SerHce regards its estimate of 33,000 cases iii 
thirty-five mountain counties as conservati\-e, though approximate, 
and has established hospitals at various points for the treatment of llie 
disease and the education of the general public as to the means of 
its prevention. Trachoma undoubtedly exists in many other plaens 
in this country. It is certainly •widespread among the Indian tribes 
and the Public Health Service is endeavoring to eradicate the disoiise 
and prevent its spread. 


The Experience of the New York City Health Department with 
Typhoid Immunization.— Hahuis and Ogan {Dcpurlmnd of llraltli 
of ihc Cilij of Nciv York Reprinl No. 22, January, 191o) draw the 
following conclusions; (1) The accurate observations recorded in 
hundreds of thousands of cases leave no doubt as to the preventive 
powers of antityphoid vaccination in all but a relatively insignificant 
number; (2) In those subsequently affected it strikingly decrca.scs 
severity of tlie disease and the mortality; (3) Severe reactions, if one 
makes observations from e.xtcnsive stuciies (the only correct wa\’) arc 
rare; (4) To avoid severe reactions one must observe carefully several 
precautions, as follows: (a) Never administer it to any but tlie healthy; 
(k) To permit of slow al)Sorption, avoid puncture of a vein, or intra- 
muscular injection; (c) Clean syringe and sterilize the area for in- 
jection, using tincture of iodin for the latter purpose; (r/) Children, 
especially, arc to avoid exposure to the sun following treatment; 
(c) Avoid administering it during the menses or pregnancy; (/) Allow 
no hard work or indulgence in alcohol immediately after the injection; 
(ff) Avoid reinjecting in indurated areas; (o) Severe reactions have 
never left permanent injury; (G) When the incubation period has 
begun, the time for antityphoid immunization has pa.sscd. TJie 
vaccine is a preventive of typhoid fever, and not a typhoid antitoxin; 
(7) Long exposure to ovcnvhclming doses of typhoid bacilli as in those 
who are in close contact with cases and cs])ccially in epidemics, may 
nullify the immunization powers of antityphoid vaccine, and an attack 
may therefore incidentally follow one or more injection; (8) Chronic 
illness (tuberculosis, etc.), as well as debility from other causes, and 
fatigue and exhaustion also predispose to .severe react ions; (9) Injection 
after intimate and long exjjosun* ha.sten tJic onset; (10) I’or a period 
of at least two years, and possibly longer, immunization is as elTective 
in protei'ting from an attack of tyjJioid fever jis is a previous attack 
of the disease itself; (11) Infections may follow after a complete 
immunizating course of treatment, in e.xccptiomil instances in which 
debility and fatigue exhaust the resistant and defensive powers of the 
body, atul wlu'n e.vi)osure to mas.sivc doses of typhoifl bacilli exists. 

A Survey of the Public Health Administration of the State of 
Washington. — T'he I'nited .Stat<*s Public Health Service, has, in the 
last twelve months, been making a survey of eerttiiti State health 
organizations with a view of .standaniizing the operations of the varmiis 
satiitarv .sttuiies in the rnited Stau>. It is hoped that the .-tecomplbh- 
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ment of tliis end will do much to bring about uniformity of action 
on the part of public officials and to further increase the efficiency of 
the various State and municipal health organizations. The results of 
the survey of the health administration of Washington have been 
published {Pvhlic Health Reports, February 5, 1915). The conclusion 
was reached that tlic adoption and enforcement of measures for the 
protection of the public health in that State have not kept pace with 
the economic growth of the State. An analysis is niade of the various 
functions and activities of the Washington State Board of Health and 
certain recommendations are made, the adoption of which it is believed 
would meet the present public health recpiiremcnts of that State. 
Briefly summarized, these recommendations are: That all public 
health activities now performed by the State should be brought together 
in a single department of health, to be subdivided into bureaus, with a 
commissioner of health as the administrative head and the State 
Board of Healtli as an advisory and quasilegislative body. The 
functions of the various bureaus are carefully outlined, and it is recom- 
mended that the State be divided into not less tlian fifteen health 
districts, each to he under a whole-time health officer of adequate 
training and experience in the science of public health. It is also 
recommended tliat the State be divided into three districts, each to be 
put under the supervision of a sanitary engineer. Provision is made 
for laboratories and the passage of various model laws, one for mor- 
bidity reports ^ecci^ung especial attention. Up to this time the Public 
Healtli Service has made and published the results of surverys of health 
administration of the States of Minnesota, Maryland, West Virginia 
and Washington, and of the city of Baltimore. It has lieen announced 
that the service is now making health surveys of other States and of 
several cities. 


The Milk Supply as a Causal Factor in Relation to Tuberculosis. — 

Sheridan Delepine (Journal State Medicine, Reprint, November and 
December, 1914) states that it is impossible to measure accurately the 
amount of tuberculosis that is attributable to cows’ milk because the 


variou.s methods of investigation give widely different 'indications. 
There is, however, on many points, general agreement between ob- 
servers; the differences relate chiefly to quantitative estimates. The 
information supplied by the various methods indicates: (1) That an 
exceedingly small number or children are tuberculous at birth; (2) 
That soon after birth they begin to contract the disease; (3) That the 
nature of the tuberculous lesions and their distribution show that before 
the fifteenth year the alimentary passages are important channels of 
infection, and that after the fifteenth year infection generally takes 
place through the air passages; (4) That, when the matter has been 
investigated, it has been found that among children suffering from tuber- 
culosis other than pulmonary tuberculosis a great number have been 
fed on unsterilized cows’ milk; (5) That from the lesions of children 
fed on unsterilized cows’ milk, bacilli resembling tliose associated with 
bovine lesions are found in the great majority of cases; (6) That both 
the distribution of the lesions and tlie characters of the bacilli seem to 
indicate that not less than 20 to 25 per cent, of the cases of infantile 
tuberculosis are attributable to infection through cows’ milk, and that 
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some results indicate a much higher proportion; (7) Tliat experimental 
e\-idence shows that the ingestion of tuberculous cows’ milk is followed 
by infection through tlie alimentary canal in the great majority of mam- 
mals on which the ex-periment has been made. Dclbpine conchides 
that it appears reasonable to saj' that, although there is not coinjjlctc 
agreement in the results obtained by various observers as to the exact 
amount of human tuberculosis attributable to the consumption of 
tuberculous cows’ milk, there is dear and cinmdativc evidence that con\i’ 
mill: phnjfi a very important part in the jyrodnetion of infantile tuberculosis 
in England and Scotland. 


The Action of Anti-pneumococci Serum.— C. G. Bull {Proc. Soc. 
Exper. Biol, and Med., 1915, xii, 149) studied the cause of the disappear- 
ance of pneumococci from tlie blood, following an intravenous injec- 
tion of a small amount of immune serum. He found that the immune 
serum actively agglutinated the pneumococci in dilutions of 1 to 500, 
when observed under the microscope, whereas macroscopically the 
agglutination titre is 1 to SO. Therefore, it was surmised that tlie dis- 
appearance of tlie bacteria from the circulating blood, following the 
injection of immune serum, might be due to clumping iri vivo. Next, 
fragments of tlie organs — lungs, spleen, liver, kidney, brain, etc., were 
crushed and e.xamined and clumps of pneumococci were found in all. 
The fate of the clumps was tlien investigated. By killing the rabbits 
at various times, after the administration of the serum, it was observed 
that the polymorphonuclear leukocytes englobed and digested tliem. 
The fixed cells play a small part also. Sectioned and crushed tissues 
gave the same results. Pneumococci from 150 c.c. of bouillon arc tlius 
destroj’cd within two to three hours. The smallest amount of senun 
that will influence the infection causes the clumping in vivo. 


Chronic Lead Poisoning: Breeding Experiments. — C. V. Wellf.u 
(Proc. Soc. Exper. Biol, and Med., 1915, xii, 157) notes that tliere have 
been frequent clinical obseiA\ations of the apparent deleterious effect 
upon the germ plasm exerted by chronic poisoning. A majority of 
these cases have been found in female lead workers and in these it 
might be supposed that abortions, stillbirths, and earlj' deaths of 
infants were due as much to the toxic effect of lead during extra-uterine 
development as to an actual injury to the germ plasm. In the smaller 
number of instances in which tJie male parent alone was poisoned, the 
resulting sterility without impotcncy, the stillbirths and the early 
deaths of offspring arc difficult to c.xplain unless they arc due to blastn- 
phthoria. The work of Stockard and of Cole and Davis has shown that 
alcohol has a similar effect. In a recent report which appeared as the 
present scries of e.xperimcnts was being concluded Cole and Bachhuber 
have detnonstrated that the offspring of male rabbits poLsoned by lead 
as well as of male fowls similarly poisoned are of distinctly lower 
vitality than the offspring of normal males.^ In attempting to deter- 
mine experimentally whether blastophthoria occurs in chronic lead 
poisoning, guinea-pigs were given repeated weighed doses of commercial 
white lead in capsules by mouth. These guinea-pig-s were mated, le;id 
females with nonnal males and lead males with normal fenialc-s. In 
order to check the results a.s efficiently .as possible cfintrnl matings were 
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made of normal males with normal females under the same feeding 
and housing conditions as the lead poisoned pigs, and for the same 
reason the normal females were bred alternately to lead males and to 
normal males. The dosage of lead was controlled by frequent weigh- 
ings in order that the general nutrition should not be seriously impaired. 
A total of 93 matings yielded 170 offspring. Of these, 32 matings of 
normal male with normal female produced 58 offspring, with an aver- 
age birthweight of 81.5 gm. From 34 matings of lead male with normal 
female 65 young were produced with ah average birthweight of 69.3 
gm. Nine offspring of lead males died in the first week against 2 off- 
spring of normal males dying in that time. Eight young of lead females 
were stillborn against 3 stillborn from normal females bred to normal 
males. From the entire series of matings the following conclusions 
seem to be justified: (1) In chronic lead poisoning in guinea-pigs there 
is a definite blastoplithoric effect wliich can best be demonstrated 
upori the male germ plasm. This effect manifests itself in some instances 
by sterility without loss of sexual activity, by a reduction of 20 per 
cent, in the average birthweight, by an increased number of deaths in 
the first week of life and by a retardation in development such that these 
pigs remain permanently underweight. (2) From the apparent recovery 
of the germ plasm some time after stopping the administration of lead 
it seems that the deleterious effect must be suffered especially by that 
portion of the germ plasm which is undergoing maturation and not 
by that which is stored in the primary germinal epithelium. However, 
final judgment upon this point must be withheld. 
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The Effect of Antibody Production of the Removal of Various Organs. 

Hektoen and Cuktis {Jour, of Infect. Dis., 1915, xvii, 409) carried 
on a rather remarkable series of experiments to determine the part 
played by certain organs in the production of antibodies. The experi- 
ments were performed on dogs immunized against rat blood, and the 
agglutinins and opsonins were determined. The control animals showed 
maximum antibody production on about the twelfth day followed by 
a gi’adual defervescence to the normal level on about the fortieth day. 
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Otlier animals, following an immunizing inoculation were subjected to 
various operations in which some abdominal or other ^dscus was 
removed. It was found that complete removal of the stomach, of the 
small intestine or of the thjToid did not interfere with the development 
of the antibodies studied. Eemoval of the pancreas, complicated by 
intussusception and rabies, showed lessened production of the immune 
substance. Simultaneous removal of tlic spleen and pancreas also 
inhibited antibody production simulating the removal of spleen alone. 
Eemoval of the small intestine and ligation of the mesenteric artery 
increased the latent period preceding the appearance of the antibodies. 
Adrenalectomy did not influence tlic antibody curve. The authors 
conclude that the production of antibodies is not influenced by certain 
disturbances and that their results in no way contradict the view that 
these mechanisms are located in the blood-forming organs. 


Clinical and Experimental Observations upon the Pathology of 
Trench Frost-bite. — ^Thc work upon this subject was- stimulated 
through the numerous cases of frost-bite occurring among the invalided 
soldiers on tlie continent. S.iimi, RiTcrrrE and Daw.s'OX {.Jour. 
and Bacicriol., 191.5, xx, 159) point out that this has been not uncom- 
mon in previous military campaigns, tlic most notable of which was 
Napoleon’s Russian Invasion. The trench frost-bite has to do entirely 
witli the feet, the exposed hands and face escaping. This is the result 
of the fact that the feet are tightly enclosed and c.vposed to semi- 
frozen mud. E.xpcriments on frost-bite were also undertaken on 
animals. The essential change in the frost-bite consists in damage 
of the bloodvessels. After an initial constriction, the exposed vc.ssels 
show cellular change in their walls Avhich alters their function and 
permits an excessive amount of fluid to be poured into the surround- 
ing tissue wlicn the cold is removed. The injury is also accompanied 
by the infiltration of inflammatory cells. The involved areas also 
sufl'er the lack of nutrition from vascular constriction with sluggish- 
nc.ss of the circulation. The lymphatics of the part are much dilated 
so that their function is impeded and the tissue fluids are stagnant. 
Diflusc hcrnorrliagcs are also commonly found. They ob.scrvcd that 
these e.xperimental lesions were very similar to the spontaneous proeesscs 
in man. 


Cardiac Lesions in Goitre. — Disturbance of lieart are not alone 
found in e.vophthalmic goitre, but also in those of the colloid type.s. 
In the latter, it is claimed that the lieart sufTcrs mainly from mechanical 
disturbances of the circulation, rather than ms a result of intoxication. 
To all forms of these cardiac disturbances the term “ Kropflier/,” is 
given. There ha\'c been relatively few pathological exarniriations of 
the heart in goitre, although much data is at hand of clinic.al studies. 
Schantz has reported tlic macroscopic appearance of the heart tissues 
in cases of colloid goitre, but he has failed to study the ti.ssues histo- 
logically. A fatty degeneration of the tissue lias^ been described bv 
several* Bircher studied tlic hearts of rats in which an experimental 
goitre hail been imlucefl by giving them water from .a goitrous district. 
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The heart muscle, he believes, is directly injured by the harmful agent 
in the water, this agent, he thinks, attacks the heart and thyroid 
simultaneously. The majority of authors believe that the injury to 
the heart is due to a toxic substance liberated by the thyroid. Simmonds 
examined 8 cases of Baselow, in 7 of which a slight fatty change was 
found. The histological findings are insufficient to explain the marked 
clinical symptoms. Fahr {Centralbl. f. Pathol, 1916, xxvii, 1) studied 
8 cases of goitre heart, 5 of which were of the Basedow type and 2 of 
colloid goitre. Two cases of Basedow occun-cd in girls of twenty-one 
years. The heart of one was hypertrophied and of the other reduced 
in size, the muscle tissue of each showed an acute interstitial myocar- 
ditis with leukocytic infiltration. The heart muscle showed evidence 
of degeneration. In two older individuals there was a similar but milder 
infiltration witli fibrosis. Histological changes were found in the muscle 
tissue of all cases. There was no evidence that the vascular structures 
of the heart were primarily involved. The author believes that the 
toxin associated with goitre has a direct effect upon the heart muscle. 


Thrombosis of the Mesenteric Arteries. — Ingebkigsten (Centralbl 
/. Path., 1915, xxvi, 313) reports 2 cases of thrombosis of the superior 
mesenteric artery, illustrating the marked difference from embolism 
of the same vessels. Both of these were observed at autopsy. The 
thrombosis had developed within Icutic vessels. In neither case was 
there evidence of infarct nor had there been any abdominal symptoms 
during life. He also reported a third case developing in a patient 
with mitral endocarditis in which multiple small emboli Avere followed 
by thrombosis and infarction of the intestine. Curiously enough, both 
anemic and hemorrhagic infarcts Avere present in the boAvel. 


The Effect of Antiplatelet Serum on Blood Platelets and the Experi- 
mental Production of Purpura Hemorrhagica. — ^For some years atten- 
tion has been directed to the part played by blood platelets in purpura 
hemorrhagica. Although none of the studies claim that the abnormal 
condition of the platelets is the prime factor in this blood dyscrasia, 
yet it Avould appear that the influence of various toxic and bacterial 
agents leads to a sufficient disturbance of these elements that hemor- 
rhagic processes are a common outcome. The work of Duke, Cole 
and Ledingham has indicated the importance of platelet disturbance 
under these conditions. Lee and Robertson (Jour. Med Research, 
1916, xxxiii, 323) obtained an antiplatelet serum by repeatedly injecting 
a rabbit Avith guinea-pig platelets. This rabbit serum had both lytic 
and agglutinative properties which were specific for guinea-pig plate- 
lets. They found that the phenomenon of lysis required the presence 
of complement. In another series of experiments, they found by the 
inoculation of the antiplatelets serum subcutaneously, intraperi- 
toneally, or intracardiac into guinea-pigs, gave rise to purpura in 
various grades of intensity. By the intracardiac method, death Avas 
produced^ with relatively small amounts of serum. Hemorrhages 
occurred in various parts of the body including the intestines. Some- 
times the bleeding began Avitliin a few hours after the injection. The 
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platelets m all instances vrerc markedly reduced, falling as low as 
16,000. The clotting time of the blood was not altered, although the 
blood clot showed no contraction on standing. The histological c.xani- 
ination of the hemorrhagic areas gave no information as to the manner 
in which the liemorrhages were produced. 

Diabetes Insipidus. — Among the many theories in explanation of 
diabetes insipidus, attention has been particularly attracted to the 
nervous system and the glands of internal secretion. The apparent 
association of cerebral injuries, tumors of the brain, and chronic 
meningitis with diabetes insipidus has been repeatedly comnienteil 
upon. More and more, howev'er, the cerebral disturbance has been 
localized about the hypophysis. Hcwlitt, Frank, Simmonds and others 
were the first to observe the presence of polyuria with disturbances 
of the pituitary body. Some claimed that the disturbance was due 
to an oversecrction by the pars intermedia, while others believed that 
the result was obtained by a diminished function on the part of the pars 
intermedia, Avhile others believed that the result was obtained by a 
diminished function on the part of the pars intermedia and the poste- 
rior lobe. MEYENnuKG {Ziegler's Bdiriigc, 191G, Ixi, 550) reported 
two further cases of diabetes insipidus in which the pituitary body was 
diseased. TJic first case was a woman, .aged thirty-six 3 'ears, suffering 
from symptoms of brain tumor associated with pol.\nirin. At autopsy 
a tuberculous process was found at the optic chiasm and hypophysis. 
The posterior lobe was particularly involved. The second case also 
had manifestations of a cerebral tumor with polyuria and polydipsia. 
At autopsy a malignant tumor was found surrounding the pituitary. 
In both cases histological examination showed an almost complete 
destruction of the middle and posterior part of the hypophyseal glaiul. 
TJie author carried on a scries of c.xpcriments in which animals were 
treated by repeated injections of pituitary extract. He was unable to 
obtain any conclusive results respecting the quantity of urine secreted. 
The author points out that as many of the endocrinous glands arc 
composed of two or more functionally active tissues it is impossible to 
separate the pathological process of one from those in the other. It 
is i)robablc that there is n close interdependence between these ti.ssues 
of the ductless glands so that the activity of each is closely related to the 
he.'dthy function of the other. Such interactivity is claimed for the 
components of the adrenal gland. lie then concludes that diabetes 
insipidus of pituitary origin is not due to a hyper- or liyjjofitnction of the 
one or other portion of the hypophysis but that a disturbance of any 
portion is reflected to all portions of this gland. Thus a pathological 
process situated in any part m.ay disturb the function of the entire 
liyj) 0 ]>hysis with diabetes insipidus as one of the manifestations. 


Hotice to Contributors. — All communicalions intended for insortimi in the 
Oricitm! Department of this JotaiVAL nrc received only u-ilh Ihe dialinct unrltr- 
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